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Preliminary Report on the Fauna of Fusulina Limestone 


from Mt. Ibuki and its Adjacent Areas 


(Résumé) 


By 
Takeo SEKI 


1. There are many large and small fusulinid-bearing limestone lenses in the Titibu System of 
this region. The fossil localities and important fossils are enumerated. 
2. The geological ages of the limestone lenses are found to range from the Moscovian to the 
Middle Permian, on the evidence of the Fusulinids contained in them. 
8. Four fossil zones are distinguished. 
(VW) Zone of Neoschwagerina craticulifera (ScHWAGER) and Schwagerina japonica (GUMBEL) 
(1m) Zone of Neoschwagerina nipponica (Ozawa) and Schwagerina kraffti (ScoELLWIEN) 
(1) Zone of Paraschwagerina oblonga (Ozawa) and Schwagerina vulgaris (SCHELLWIEN) 
(1) Zone of Fusulinella biconica (HAY ASAKA) 
4. These fossil zones are correlated with those of Nagato, Akasaka, the Kwanto and Suzuka 
Mountainlands. 
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Palaeoloxodon namadicus yabei (MatTsuMOTO) 


Sus nipponicus nipponicus Matsumoto 
Cervus (Sika) ezoensis Hnupn 
Canis sp.” 
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1) RERIPEA: agree LTCORARME. BB, HS 7 4, B 6 B, 1987, pp. 215-216. 
2) Marsumoro, H.: On Some Fossil Mammals from Tsukinoki, Ugo. Sci. Rep. Téhoku Imp. 
Univ., Sendai, Ser. II (Geol.), Vol. III, No. 1, 1915, pp. 39-48. 
3) TUS Gh: Aah RROREML + +4 2 BEALL. HARK, OB 5 48, BS 4 BE, 1936, p. 14. 
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1) Marsumoro, H.: On Some Fossil Mammals from Ho-nan, China. Sci. Rep. Tohoku Imp. 


Univ., Sendai, Ser. II (Geol.), Vol. III, No.. 1, 1915, pp. 29-80. 
2) TritHarp de CHarpin & Pivereau, J.: Les Mammifére Fossiles de Nihowan (Chine). Annales 


de Paléont., Bd. XIX, 1930, pp. 33-41. 
8) Bouin, M.: Observations sur Quelques Equidés Fossiles. Bull. Soc. Geol. France, III Ser. 


27 Tom., 1899, p. 536. 
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1) Equus adamaticus Scutorn., 1820 LF NAKED ACHS, LE. caballus L. © Synonym £F3A 
45S, 

2) Fatconer, H. and Cauriey, P.: Fauna Antiqua Sivalensis, pt. 9, 1849. 

3) TemHarp de CHarpin and Piveteav, J.: op. cit. 

ZDANSKY, O.: Equus and andere Perissodactyla. Pal. Sinica, Ser. C, Vol. VI, Fase. 5, 1935 
pp. 21-45. 

4) Serve, I.: Die Hipparionen Nord-Chinas. Pal. Sinica, Ser. C, Vol. IV, Fase. 2, 1927. 

5) Bourg, M. and Trtraarp de CHarpin: Paléontologie. in Bouter, M., Breum, H., Licent, EB, 
and Trmuarp de Cxarpin, Le Paléolithique de la Chine. Arch. Inst. Paléont. Hofasinen Mem 4, 
1928, 

8) AACHURE ERAS IS : TUNA PRA BCE ALAS 1 BEI RIE eae, HS 1 AIRES aOR mcs, 
HS 2 Hf, HS 1 Mi, 1933, pp. 71-81. 
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(LIT AA OB ike EMT & FCB LB < OBL FEC Equus caballus L. EHC, BALA 
D leptostylus % BEBE HE ih O—-7B CH DLE ORMEED FIC caballus CAM THA” {ALALKIHA 
FeTtCORBGEL LCO leptostylus KA GRBILEFI CHS 6 LROCHS.— 

ac H. (Equus) caballus L. JK Polyphyletic ARRCH), SRORRICHRINCEAB, 
LINNAEUS OFZHL LAHPLOBIGI Highland Pony © Shire Horse ky HSH, JEG 
CHW A Prototype OD 1%A LH. robustus Pome, £) MPpnRKLOCHS, HO CHKEICKI 
SBE CWretaA Bich UcC—Ric EL. caballus fossilis Cuvinern KAGREMSH, AGE 
OTL CH 59, DSL OPMARIC EDT ILA LEE Bid b IW, caballus ICT 
JE AAW CH ADE AIL RK caballus CHE LB fossilis & ILIA A2N%LODLANMN. 
leptostylus KALKI EBOBKICHEL ELT ADLUOREO MRICUCHSE9, ML preewal- 
skit BOF PMA SETE HU WREICH YD LEMSGATC, MAORI L WRICIT 2CH556 

aE FPO IAS 1 BICC Darwin SXOMA Be ROCHS, 

With respect to hovses, from reasons which I cannot here give, I am with much doubt inclined to 


believe, in opposition to several authors, that all the races have descended from one wild stock. 
LOG lA DitwSs BORE MI CHS5, preewalskii !§ ORE LIL Pi DEAS 6 MHI 7 “A ChS eb, 
Darwin AEB P APPL ck bk&pokCHS52 Bins, FSOMMAIM ICH LT dA ARAM SHE LT Je S 28 
461i Antonius, Pocock Cftopsevr. HAEAAM IS ICH UC IAK OI Y OFRILBIKY Wn 
Equus (Lquus) caballus fossilis Cuvier 
EF. (#.) caballus leptostylus Marsumoro 
EE. (£.) cabalius przewalskii PoLraKorr 
EL. (£.) przewalskit POLIAKOFF 
Hipparion (x#e Adc CBEAL LL, HAM OPH ICHBA Lic & DHE THOR, Ato Valentine beds (Mio- 
Pliocene) 1c44%C Hipparion gratum Lemy 245i, Zlk Merchippus kU dE LK LOL EN THS. Th 
MMA wet FH Pontian <—KIC Hipparion p43 28, Pikermi+Samos-N. China 4 Pontian (£3¢ 


1) ZpawnsKy, O.: op. cit. p. 48. 
2) ZpansKy, O.: op. cit., p. 50. 
8) Trr~narp de Crarpin, P. & Youna, ©.C.: On the Mammalian Remains from the Archaeolo 


gical Site of Anyang. Pal. Sinica, Ser. C, Vol. XII, Fasc. 1, 1936, p. 19. 
Nay yy ae 
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| 7 | - 
Oriental authors ’ aes American authors 
Pinerim, TEL ARD, Siwalik Series Marraerw, ce 
Srirron GIDLEY, CoLBERT 
Pleistocene | Boulder Conglomerate 
i tee Pleistocene 
Up. | Pinjor Zone 
Pliocene Tatrot Zone 
Dhok Pathan Zone 
Mid) \j—— = = ‘ 
Mt : Pliocene 
Nagri Zone 
| CPar 
Miocene | | Chinji Zone 
Low. - 
Kamlial Zone | Miocene 


Fe tO DEAS & ADR RSE LL BEv>. FUBE Siwalik Series (c(t Dhok Pathan Zone KytZ%, 5 ff 
MEGS, Ae Pontian LF SHAH SRAO—CHS, Corpert KCLSL, He, Chinji Zone LY% 
Hipparion theobaldi (LYDEKKER) 27£3 3. Hipparion AKKEL IRR ls KA Skea =~ Ma rreew-Osporn 
— JRO SS SACHS 0, WAREKEED Hipparion &A elt Valentine beds LMHMCRAE VUPPLX LOCKE 
arid: Bk AGE OME CHS. HOT Lower Siwalik © Chinji Zone (44% Pontian CHS LERRO 
CHS6 PUINROTHH OBL DSS PAP eH y7 RICHEY TS RBEY. SGAWHO Siwalik Series 
Oe RICKS SIERO HM (PER LUIS 3S, (KIC Mipparion gratun BRR oO Hipparion Ome 
CGrinithk#bpom, RICK AWKL ST SACHS, Siwalik OB WReHe SBS 2344 Prcrm OF 
Riticd RE CHS, MMWR POK-BO’LOCHRALAA SeMMT SS, —MAFAICLS), BvoBibicih 
GEAN Te BHR ABU DS, ICHPIES SHEL, WEIC KE VPER LUO F JAICMV So AAI BM arls AS ICE eM Ch DS 0 
SG LBB OTF TA CRU CLEA & BES. % OCHS. Hipparion theobaldi <% Hipparion OEO4O 
tyLtsS Prerm ORF, Klett RoO Hipparion tk Unknown Merchippus (Valentine beds D&O 
BR ero) LVRS StO*e% ELL FS TeEmHaryd de Cwarvin © KfKic# L Corser? Of ( ML VA 
FET BALAK AREY. Lower Siwaliks=Uppermost Vindovonian, Middle Siwaliks=Pontian, Upper 
Siwaliks=Astian or Uppermost Pliocene £32 Trmnnarp de CHarRpIN OBAIGBMCHE 5, Ha 
Siwalik Series (HA @OmpjZLBy Ort et ARPR < , MME OAM LBS SALES, RiCBAetk~ chy 
%Eo 

AFRO MAGES ILIE RICHER CH Do WE IRAAEAK  ) Anchitherium hy pohippoides Matsumoto ¥S 
FISH DS, MURSCRORIS Zc bos 3 NRE & Ze Ps 4 DIC Ze, ZoansKy |X UPHA RS 
f% Liu-Wan-Kou © Hipparion Red Clay k ) Anchitherium #0 FUIRD APLAR BEL TE 
SOs, “PAE LD IC R-CHS,” REFILL SESW ORE (2) LY Pliohippus (F400 
BACARRA) DSH 7e & DHE DSH SAS, MEIC ) LT HILARIRS DBCHS.” PeHbic Rec 
b, APSARA E UCE AICHE NK, WY SEMI EO BeeHERD k Dk, WEL dkic 


1) Corser, E.: Siwalik Mammals in the American Museum of Natural History. Trans. Amer. 
Phil Secs, Niss Vol. XOxvVil, 1935: 

2) Marsomoro, H.: Description of Some New Fossil Mammals from Kani District, Prov. of Mino, 
with Revision of Some Asiatic Rhinocerotids. Sci. Rep. Téhoku Imp. Univ., Sendai, Ser. II (Geol.) 
Vol. V, No. 3, 1921, pp. 77-78: : ) 

ZDANSKY, O.: op. cit., pp. 17-20. 
3) FEACHEBE: FLA, Ar He AB, Hb ARO TH AE, 1934, p. 58. 
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(a ic k) EH. caballus fossilis Cuvtr Oe LA 1 RU 2 AFIBSASR SIUC ES se 
AES 3132 FETKMON WM & S41, HANES S HOB Lom L A tL7e, AIC przewalskii 
LVATCHSOB, BS ¢ sanmeniensis SL BARD ZICIET APL BENS], PoC LZ a 
lp} C < #. caballus fossilis Cuvier £ 3 #14 LODE LEBBIFE LORE UC ae 
PARAL IL AAC HD © 

ENS PEC T AY CH SD ASAFRULBTED IG ILMERBS 11, FERED caballus CAM BNAMHIC lef 
WO &OSFET So ZEA sanmeniensis (CYP przewalskii - hemionus (CEM DIK, HEAR 
KLEVRCH4, VEE AOD a vw & vy KOMORI D IC Bt ZRERT CHOI, 
BEIT RA DO PINLBA kD RIB te, 

AF3O IMAC DIGILE DS <BR SNAY, HS RAM OME SHReMICESL, B 
BISA ESAT GAELS SCE IC Ik Sus nipponicus miyae Marsumoto &), JG (hij Aste 
AC HGIENC SS 4 FAD > Eee VG AT BTIBCEET S HY, BI SECBIS XD WBS BER «BFF = FI IAS He HY 
L, HEGRE AAT Bs Hea kb THE, BEEBE HK ABH 7K MT RNR ob Fe: PR RePR aE 
HLH CS, RO mIRC WIZEIC Lk  & AAS BRRIC IU © GRR EIT LHS SL AIG IRIE CHR 
CBS” FIR CRIM AIIROM BET EBL T LIROMN SO BT, ZARB COA) 
AYVLCE RH LEAS, HME KD PRE SDOMMICUASTLATCEM, HLRABEHt 
DRADORED BIH CRIMEA CED & 0 EELS SS HERE Be BOTH Bic, 
BUA ONS (CHET LUT < FAO FSI CHL IC IAC hh CHL & bE DFS BSI TEA TA 
SEMEL EBS) EROTHSNA, RICH, BOWLS AKO AAR ICEL UCM BH 
BIRCH DDS. BEN MMALA TEN TIT REO IS DO DF AS (IED BS (CH) (Reg. No. 59879). 
ALPRIRIC ES ER UC EMECIMRED BD DHIE LV LOMRCH SAS, (REIKO MLOUE (CWC 
4O CHIC HE LUCIR Xo 

AE COAFB BA) ECHO eee, PRAO namadicus RicfEOR)KK%& LX hemionus 
CW C)\IE CH O7eAHLMIRD DHL BIEIS, Sus nipponicus Matsumoto ~sPRPAeHTHE LY 
Arash IC AD AA Led <<, BURMIONS & IRAICA TEL RO CHSDEVD. hemionus ON < 
TARR IZED & OD AlE przewalskii MO GAS WANE IC LV EAE LIEELOCKLHSELIDMAOR 
HLH AML CH D>, 
$850 MS ICH RHER Boye ~ Equus sp. a, Baie k UPNMEL UBASRELMOMN< C, WH 
REDE AIS PICS, LELOFRD 4 DOA GIRICET SL, MRARAROCHSNS, MAW LEM CHSD CH 
iClfad FS 6 


' 1) Toxunaaa, S.: Mammalian Fossils found in Limestone Caves in Korea. Proc. Imp. Acad., 
Vol. 5, No. 3;, 1929: 
2) BAMA: Ato ICH LC, ABIEUHERE, BS 40 4%, HS 4 HE, 1925. 
ee 
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On Some Japanese Fossil Equids 
(Résumé) 
By 
Tokio SHIKAMA 


Fossil equid remains are very rare in the Japanese Islands, probably owing to the particular 
land condition that prevailed during the later Cenozoic, which is adverse to the life of equids and 
on the contrary favourable to that of Proboscidea. In Middle Pleistocene, some Manchurian or 
North Chinese elements evidently migrated into the land, as such remains are found in the Upper 
Kuzuii beds of Totigi prefecture, the sand and gravel bed of the Inland sea, and the Tukinoki 
asphalt bed of Akita prefecture. The last mentioned deposit, yielded the equine tooth now under 
consideration; other mammalian remains previously described from the same deposit are Palaeo- 
loxodon namadicus yabei (Matsumoto), Sus nipponicus nipponicus Marsumoto, Cervus (Sika) ezoensis 
Hevupr, and Canis sp. This occurrence, the writer thinks, indicate that some steppe animals might 
have invaded into the Japanese Islands in association with the other Manchurian elements. 

The very fragmental equine tooth from the asphalt bed, about 22mm Jong, 23mm wide and 31 
mm high, probably belonged to a median-sized equid; it has a flat protocone as in F. przewalskit 
PottaKkorr or F. caballus Linne, and relatively weak enamel plication, weaker than in EF. sanmeniensis 
TEILHARD and Privpereav or in LF. leptostylus Marsumoto. The fossil remain may represent a species 
perhaps allied with /. hemionus or other small sized equids. 

Another tooth, shown in Fig. 1 b is a left lower lust molar, about 30mm long, 12mm wide and 
43mm high; it is quite similar to the corresponding one of FH. cabailus. It was found lying on the 
sandy shore near Hitati-mati, Ibaraki prefecture; it may be a fossil or subfossil, or even its being a 
quite recent one is by no means excluded. 

In connection of the respective antiquity and sequence of FE. sanmeniensis, E. przewalskii and E. 
caballus, it is questioned whether the equine tooth from Honan described under the name of £. 
leptostylus Matsumoto is not referrable to HL. przewalskii, because the correspondent tooth of the latter 
species differs not much from the former in dimensions and enamel plication. Which of the various 
names—IZ, (£.) caballus fossilis Cuvier, FH. (2.) caballus leptostylus Marsumoto, EF. (E.) caballus preewalskii 
(PottAKorr) and LF. (/.) przewalskii PotraKorr - should properly be applied to the Anyan equid which 
is sometimes regarded to be a domestic form, is a question difficult to answer. 

At present wide divergence of opinion exists between the American and oriental authors as to 
the geological age of the Hipparion bed of the Siwalik series; the present writer rather tends to 
the view held by Pixermm or TErnHarp de Crarpin, as the Americans seems to him to be too 
arbitrary in regarding the New World as the native land of Hipparion. For intercontinental cor- 
relation of fauna, the use of certain single group of animals instead of the whole fauna may prove 
to be of considerable value, though sometimes quite dangerous. 

Beside the two specimens cited above, there are some others which have previously been reported 
by Dr. Toxunaaa, namely several specimens of E. caballus from Keisei, TyOsen, and Kuroi village in 
Hy6égo prefecture; farther there are several remains from Neolithic sites reported by Dr. Hasesr, 
especially of Kydisht, which specially attracted his attention to the small size of them. Hence one 
can at least safely express that some small sized horses lived in Japan from the Middle Pleistocene 
of the Neolithic age, contemporaneous with Sus nipponicus Marsumoro. 


The small size may be 
interpreted either as its specific character or as due to island life. 


64. On the Japanese Species of Elphidium and 
Its Allied Genera. 


By 


dv 


Kiyosi ASANO 


(Contribution from the Institute of Geology and Palaeontology, Té6hoku Imperial University, 
Sendai, Japan: Read December 18th ; received December 20th, 1937.) 


A study of the various collections of foraminifera now stored in the Institute 
of Geology and Palaeontology, Sendai, Japan, has rendered the writer possible to 
review the Japanese species of Hiphidiwm and its allied genera, both fossil and’ 
recent. 

Of many different species of Hlpidiwm distinguished up to the present time 
from the Japanese material, valid are the following eleven species, namely: 


Eiphidium crispum (LINNS). E. yabet n. sp. 

Ht. subgranulosum n. sp. E. yezoense ASANO. 

#. ef. fabum (FicHTE and MOLL) BE. kusiroense n. sp. 

E. advenum (CUSHMAN) Elphidiella nagaot n. sp. 

Ei. jensent (CUSHMAN) Polystomellina discorbinoides YABE and 
E. craticulatum (F1icHTEL and Moun) HANZAWA. 


Of the mentioned forms, 1) FH. crispum, E. subgranulosum and LE. cf. fabum 
are widely distributed in Japan, both recent and fossil, 2) EH. advenum and EH 
jenseni occur commonly in the recent or Plio-Pleistocene material from the Pacific 
side of Japan, but are very rare in those from the Japan Sea side, 3) EH. craticula- 
twm is only known from the Pacific side of Japan, both fossil and recent, 4) E. 
yabei and Elphidiella nagaoi seem to be confined to the Plocene of Setana, 
Hokkaid6, and their living representatives are still unknown, 5) EH. yezoense and 
E. kusiroense are only known in the fossil material from Hokkaido aud Karahuto, 
and 6) Polystomellina discorbinoides is a characteristic Pliocene form of Etigo, 
Japan. 
Further, the species belonging to 1) and 5) find their closely related forms in 
the Plio-Pleistocence of the West Coast of North America, and those belonging to 
2) and 8) are now living in the Indo-Pacific region. 

As to the distributions of species, these seems to exist a very interesting re- 
lationship between Elphidiwm and Cassidulina, as previously stated by the writer ; 
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namely some of the extinct forms of Elphidiwm treated in this article show an 
intimate co-existence with certain extinet forms of Cassidulina. Thus, Elphidiwm 
yabet and Elphidiella nagaoi are found in association with Cassidulina yaber 
Asano and Nakamura and ©. setanaensis Asano and Nakamura, and Polystomellina 
discorbinoides associated with Cassidulina yabei, further, E. yezoense is found to 
be always associated with Pecton takahashit Yoxoyama, a characteristic Phocene 


mulluse of Japan. 
The species dealt with in this article are derived from many geographical! ly 
isolated localities, which are enumerated below in order from north to south, as 


follows: 


I). Karahuto (a) Karagai, Tirie-gun. Coll. Y. Sasa. 
(b) Rutaka-mati, Rutaka-gun. Coll. Y. Iwat. 
(ec) Minami-Rokusenzawa, Toyohara-mati, Toyohara-gun. Coll. Y. INat. 
II). Hokkaid6é (a) Zarigawa, Numata, Uryti-gun. Coll. S. Enpo. 
(b) Kaigarasawa, Kuromatunai-mura, Suttu-gun. Coll. W. Hasimoro. 
(ce) Nakanosawa, ditto. Coll. W. Hasrmorto. 
(d) Nakanokawa, Yubetu-mura, Suttu-gun. Coll. T. Nagao and Y. Sasa. 
(e) Pirika-Eki, Tosibetu-mura, Setana-gun. Coll. T. NaGao and Y. Sasa. 
(f) Hanaisi-Eki, ditto. Coll. T. Na@ao and Y. Sasa. 
(g) Omagari, ditto. Coll. T. Nagao and Y. Sasa. 
(h) Maruyama, ditto. Coll. T. NaGao and Y. Sasa. 
(1) Minami-Kanehara, ditto. Coll. T. Nagao and Y. Sasa. 
(j) Harutori, near Kusiro City. Coll. Y. Sasa. 
III). Aomori, (a) Utimanbegawa, Okunai-mura, Higasi-Tugaru-gun. Coll. K. Asano. 
Akita, (b) Taya, Iwamisannai-mura, Kawabe-gun. Coll. K. Asano. 
Niigata, (c¢) Sawane, Sado Island. Coll. Y. Ozawa. 
Toyama (d) Kutta, Misima-gun. Coll. S. Hanzawa. 
and (e) Natukawadani, Kitadyé-mura, Kariha-gun. Coll. S. Wanzawa. 
Isikawa. (f£) Simotaka-mati, Kariha-gun. Coll. S. Hanzawa. 
(g) Tagawa, Konade-mura, Nisitonami-gun. Coll. M. NAKAMURA. 
(h) Horakuzi, ditto. Coll. K. Asano. 
(i) Anrakuzi, ditto. Coll. K. Asano. 
(j) Hiradoko, Syéin-mura, Suzu-gun. Coll. T. Marustma. 
(k) Nagaya, Kosaka-mura; Isikawa-gun. Coll. M. NAKAMURA. 
(1) Onma, Sakiura-mura, Isikawa-gun. Coll. M. NaKAMURA. 
V3) ee loa a) Sematanoseki, Sité-mura, Itihara-gun. Coll. M. NaKAMURA. 
b) Onuki-mati, Kimitu-gun. Coll. F. Unpa. 
(c) Sanuki-mati, ditto. Coll. F: Uspa. 
d) Moroiti, Sittu-mura, Itihara-gun. Coll. F. Uspa. 
(e) Tosaki, Tomioka-mura, Kimitu-gun. Coll. F. Uzpa. 
f) Higasi-Kuniyosi, Sité-mura, Itihara-cun. Coll. F. Uupa. 
g) Mandano, Makita-mura, Kimitu-gun. Coll. F. Urpa. 
(h) Ititoku, Koito-mura, Kimitu-gun. Coll. F. Uxpa. 
(1) Nisi-Nagata, Toyohusa-mura, Awa-gun. Coll. F. Unpa. 
(j) Numa, Awa-gun. Coll. 8: Nomura. 
V). Kanagawa (a) Tomioka, Kanazawa-mati, Kuraki-gun. Coll. M. Nakamura. 
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(b) Hitorizawa, ditto. Coll. M. Nakamura. 
(ec) Yadu, ditto. Coll. M. Nakamura. 
(d) Teramae, ditto. Coll. M. Nakamura. 
(e) Nozima, ditto. Coll. H. Yass. 
(f) Ueki, Tamanawa-mura, Kamakura-gun. Coll. M. NaKAMURA. 
(¢) Takaya, Muraoka-mura, Kamakura-gun. Coll. F. Uspa. 
(h) Os:kiri, Hongé-mura, Kamakura-gun. Coll. M. Nakamura. 
(i) Asahina, Kamakura-mati, Kamakura-gun. Coll. M. Nakamura. 
(j) Utikosidani, Toyota-mura, Kamakura-gun. Coll. M. Nakamura. 
(k) Nagamuma, Toyota-mura, Kamakura-gun. Coll. F. Uspa. 
(1) Nisinotani, Hong6é-mura, Kamakura-gun. Coll. M. Nakamura. 
(m) Simo-Miyata, Hatuse-mura, Miura-gun. Coll. K. Asano. 
(n) Okine, Hatuse-mura, Miura-gun. Coll. M. NAKAMURA. 
(0) Kami-Miyata, Simoura-mura, Miura-gun. Coll. M. Nakamura. 
VI). Sizuoka (a) Dainiti, Ukari-mura, Syfti-gun. Coll. R. Aoxt. 
(b) Asuka, Taruki-mura, Ogasa-gun. Coli. R. AoKt. 
(ec) Hosoya, Haranotani-mura, Ogasa-gun. Coll. R. Aoxrt. 
(d) Ketienzi, Nango-mura, Ogasa-guu. Coll. R. Aoxt. 
VII). Koti (a) Toki, Aki-gun. Coll. H. Yass. 
(b) Toénohama, Aki-gun. Coll. H. Yass. 
(ec) One, Aki-gun. Coll. H. Yas. 


The geological distribution of the species is lobulated below: 


Se and Res S & es © Sh ee S'S 
Species Fe! §8| 83) §8) 8.) §8).8 | §s| $$] Ss. S28 | Geological 
Sea eS ee el ree ie eee at) = Sa) eS eee 
2) es _ = aS == ac elt aA = || = === | levhneyererave 
Karahuto (I) (b) | — == eu aa _ R = a | Y 
(ce) : Rete R = eee ieee See 
(a) ee Ge — = — — — A) Shes) Pliocene 
(ONO aie erie he le Re eae 
(c) C F Evan RS R — _ —- = - = ad 
(d) | F aa == — R aaa R == = C =| we 
Hokkaidé (II) (e) | R 2 i om st =a = y 
(f) R = = G = a R Sani y 
(g) | R a — a == F ie — = | YW. 
(h) R = = —— — | R = Yi 
(i) . : ; = R = | Z 
(j) a RP Oo PR FP — | — | — C — | — | Eleistocene 
Pn Clue balla) ; a ee _ | Pliocene 
(b) | -— R R — — | Y; 
(c) C F = — R — == = = — as Y 
(oD ene: R R — R - - C YU, 
ODOT wenn Ce) Myson G9). RM si © y 
Abia Sites | |e |e ifr }—|-|—|2)-|-]e] - 
Isikawa. (III) (g) F R — R = 
Gay) || Xe R R F R y 
(i) F = R — R 4 
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—<—_—$————— ene ETT 
“\ Genera and $s he 3 a ss 
Species S| Seles Si Se | ss Ss Ss Ey» &s§ Ss 'S 2 | Geological 
e aS ss 2S 2s S's Sas 3 ed Sig | Ss S 
S2/ 88/88/85) SE) SSl-Be| SSi Sele) se 
SO SS See eS Sa STS Se 9 | Oe ron ee oe ee ae es age 
<5| S°| Sul SS) S8 SE) SS eh seas es 
Loealities a ae me oa me ss aS Des = 5 > = 5 Se } 
( j) F R — C C Pleistocene | 
(III) (k) F R -- R Pliocene | 
(1) F — = R WY 
aye od oes aee F R < See -- ae == — | Pleistocene | 
(b) R -- a R R Pliocene( ?) 
(¢) F R — R Z = Y 
(d) C R — R = i Y 
(e) F R — ~ = R = y 
Tiba (IV) (f) R Poe ty R R x 2 ss Y 
(g) | R ii ek ce Ae 3 ‘f 
(h) R a = >. ae i WY 
(i) = — Se R — 4 
(j) F R — F R R — —- = — — | Holocene 
: (a) FP — — R Pliocene(?) 
(b) R 4 Y 
(c) F — — R y 
(d) F R = R -- a = Za 
(e) F R — R = y 
(f) R R — R BE y 
(g) C R R R Soph a Be y 
Kanagawa (V) (h) | R R cd R cf a a 
i F R —= R = = — == <= = a y 
(j) aa -— = R R = = as oa ae = y 
(k) F R — C R y 
(1) R R = R pt uy 
(Gaayy |, ae — F R ee a y 
Gayy |) Les = -— R ae Pe y 
(0) F — = R R y 
(a) | R ae see R = Pliocene 
a (b) — R — R es, ee Y 
Sizuoka (VI) (ce) R <. a R if ia 35 z 
(d) R = -- R - — as y 
(a) R Ee oz R a any Pliocene 
K6ti (VID) Gop je de R = R R R Y 
(ce) F — - a aay y 


(A----Abundant ; C:---Ccommon; F----Few; R---- Rare) 


Before going into the descriptions of the species, the writer wishes to offer 
his warmest thanks to Prof. H. Yape of the Institute of Geology and Palaeon- 
tology, Téhoku Imperial University, Sendai, Japan, under whose supervision the 
present work was carried out, for kind suggestions and corrections of this article 
before publication; he is also indebted to those who kindly submitted their speci- 
mens to him for study. 
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Family Nonionidae Reuss, 1860 
Nonionidea Reuss, Si‘z. k. Ak. Wiss. Wien, Math-Naturw., Cl, vol. 40, 1860, p. 221. 


Subfamily Elphidinae Gattoway, 19383 


A Manual of Foraminifera, 1933, p. 269. 


Genus LHlphidiwm Montrort, 1808 


Elphidium Montrortr, Conch. Syst., vol. 1, 1808, p. 14; (Genotype, Nautilus macellus Frcuren and 
Mott, in part); Cusamay, Contr. Cushman Lab. Foram. Res., vol. 3, pt, 1, 1927, p. 49, pl. 10, fig. 5. 


Test free, planispiral, bilaterally symmetrical, mostly involute; chambers numerous with 
distinet sutures, either depressed or raised and limbate with septal bridges and depressions; 
wall calcareous, finely perforate; aperture a curved slit or row of pores at base of septal 
face on inner periphery, or numerous pores on septal face. 


The genus first appears in the Middle Jurassic of Russia (Ornatenthon), later 
it found its best development in the Tertiary, especially of the Vienna or Paris 
Basin, and became gradually common in succeeding formations up to recent times. 
It is very abundant in some younger Neogene deposits of Western North America 
and Japan. Most of the recent species haunt in cold to warm, shallow waters. 

Elphydium is the largest genus in the family Nonionidae as to the number 
of species and individuals. The genus seems to have been evolved from Nonion 
which is the most primitive member of the family, by developing pores along the 
suture lines. It is sometimes very difficult to distinguish a simple H/phidiwm 
from Nonion owing to the very small size of the septal pores in the former, but 
higher species of the former are casily distinguished from the latter by their 
characteristic septal bridges. 


Elphidium crispum (Lixn&) 
Pl. 14 (8) figs. la, b. 
Compare with: Carprntrer, W. B., Introduction to the Study of Foraminifera, 1862, p. 278. 
CusHman and Lrayirr, On Hiphidium maceilum (Ficuten and Motz), £. striato-punctatum (Ficu- 
TEL and Motu) and #. crispum (L.), Contr. Cushman Lab. Foram. Res., vol. 5, pt. 1, 1929, 
pp. 18-22. 

The species originally recorded by Linne from the Mediterranean, seem to be 
widely spread in the Indo-Pacific region. Considerable variations exist in the 
shape of chamber, umbilicus and septal bridges; and its typical form has a thick 
biconvex test with sharp periphery. Septal bridges are conspicuously developed 
and the umbilical region is filled with clear shell material in which there are a 
few large, rounded pores. The writer has examples from the Miocene of Vienna 
Basin and the Pliocene of California, as well as numerous specimens from the 
Indo-Pacific region. It suggests that the Japanese specimens, especially those from 
the Pliocene of Japan Sea side, are hardly to be distinguished from the Californian 
form, they are more biconvex and more strongly umbonate than those from the 
Miocene of Vienna Basin. In spite of these apparent differences, the two types 
are similar with one another in their essential feature; and it is perhaps better 
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to include both the types to the same species until more is known of their 
characters and geographical distribution. 


Distribution in Japan: 
Recent : Japan Sea and Pacific, especially common in the shaliow waters of Wakasa, 
Mutu and Siogama bays and coast of Ondyuku, Tiba prefecture. 
Fossil: Pliocene of Setana, Hokkaidé (b, e, d, e, f, g, h); Aomori, Akita, Niigata, 
Toyama and Isikawa prefectures (a, ¢, d, e, f, g, h, i, j, k, 1); Tiba prefecture 
(b, -e, d, e, f, g, h, j); Kanagawa. prefecture, (a, b, ¢, d, ef, ¢, hy a, k, ly my oly 
Sizuoka prefecture (a, c, d); and K6ti prefecture (a, b, ¢). 


Elphidium subgranulosum n. sp. 
Pl. 14(8) figs. 4a, b. 


Compare with: Polystomella striato-punctata Brapy (not Nautilus striato-panctata FicurEL and 

Mott), Rep. Voy. Challenger Zool., vol. 9, 1884, p. 783, pl. 109, fig. 22. 

Themeon granulosa GaLLoway and WIssueER, Jour. Pal., vol. 1, No. 1, 1927, p. 83, pl. 12, 
figs. 15, 16. 

Elphidiun hughesi Cusamam and Grant, Trans. San Diego Soc., Nat. Hist. vol. 5, No. 6, 
ORT Dao, pla te nlicerl, 

Eiphidium decipiens Hapa (not Cosra), Sci. Rep. Tohoku Imp. Univ., Ser. 4, 1931, vol. 6, 
No. 1, p. 126, Text-fig. 83. 


Test rather small, bilaterally symmetrical, periphery broadly rounded throughout, very 
slightly lobulated in last few chambers, diameter about three times thickness; chambers 
inflated, 8-11 in last whorl, umbilical region slightly depressed, typically with granular 
material; sutures depressed, slightly eurved and each provided with small indistinct, rounded 
pores; wall fairly thin, finely perforate; aperture a series of small rounded openings at 
base of opertural face. Diameter 0.3-0.5mm.; thickness 0.1-0.2 mm. 

Holotype (Reg. No. 21418, Institute of Geology and Palaeontology, Téhoku Imperial 
University, Sendai, Japan), from the Pliocene of Setana, Hokkaido. 


Up to the present time, this species has been referred by the writer to JZ. 
striato-punctatum (Ficurrn and Motr), but it may readily be separated from 
Ficurer and Motr’s original (Test. Micr., 1798, p. 61, pl. 9, figs: a-c)? Forme 
more or less similar to the present species have been recorded by the authors 
enumerated above. EH. hughest CucuMan and Grant has sutures of different 
characters and E. granulosa (GatLoway and WissLER) a more granular umbilicus. 

There are two varieties in the present form; one is ovate, and similar, in the 
outline of test, to H. granulosa (GatLoway and Whisster), while the other is 
nearly circular and similar to EZ. hughesi CusHMan and Grant, both forms oceur 
generally in association in the material examined. 


Distribution in Japan: 
Recent : Shallow to deep waters of Japan Sea and Pacific sides. 
Fossil: Pliocene of Setana, Hokkaidéd (b, ¢) and Pleistocene of Kusiro, Hokkaid6 
(j); Pliocene of Aomori, Akita, Niigata, Toyama and Isikawa (a, bt Gd, en. 
g, h. j, k); Plio-Pleistocene of Tiba: (ec, d,e) and Early Holocene of Numa iis 
Plio-Pleistocene of Kanagawa (d, e, f, g, h, i, k, 1); Pliocene of Sizuoka (b) 
and K6ti prefecture (b). 
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Elphidium ef. fabum (Ficuren and Mout) 
Pl. 14(3) figs. 7a, b. 
Compare with: Polystome’la faba Heron-ALLEN and Earnanp, Trans. Linn. Soe. vol. 11, 1916, pt. 
13, p. 281, pl. 43, figs. 11-19. 
Liphidium fabum Hapa, Sci. Rep. Tohoku Imp. Univ., ser. 4, vol. 6, 1931, No. 1, p. 125, 
text-fig. 82. 

Heron-Atten and Earianp state that two distinctive forms are included 
under Ficaren, and Motr’s species. The first or compressed type, which is nearest 
to HE. fabwm, has somewhat inflated chambers in involute coils, six or seven visi- 
ble in the final coil; sutural lines curved and strongly depressed, filled, with fine 
granular matter radiating from the umbilicus and giving a stellate appearance to 
the test, owing to the whitish granulations in strong contrast with the hyaline 
surface of the chambers; septal bridges few in number, are marked by secondary 
shell-material which becomes visible when wet. The second or turgid type, is 
much larger, the chambers being less inflated and more numerous, ranging up to 
8 or 9 in the final coil; sutural lines depressed, but less so than in the compres- 
sed type, and filled with the same granular matter radiating from the depressed 
umbilicus, but to a lesser degree; septal bridges much more numerous than in 
the compressed type, and come out strongly when wet, although rarely visible in 
dry state. 

Both forms are present in the collections at the writer’s possesion. But ac- 
curate identification is impossible without a study of the original specimen. 


Distribution in Japan: 
Recent : Common in the northern Japan Sea, but very rare in the Pacific coast of 
Japan. 
Fossil: Pliocene of Setana, Hokkaid6d (b, ¢) and Pleistocene of Kusiro, Hokkaid6é 
(j); Pliocene of Aomori, Akita, Niigata, Toyama, and Isikawa prefoctures (a, 
d, e, f, h, i); Plio-Pleistocene of Kanagawa prefecture (g). 


Elphidiwm advenum (CusHMan) 
Pl. 14(3) figs. 3a, b. 
1884. Polystomelia subnodosa Brapy (not Mtnsrrr), Rep. Voy. Challenger Zool. vol. 9, p. 734, pl. 
110, fig. 1. 
1904. Polystomella subnodosa Mituierr, Jour. Roy. Micr. Soc. pt. 16, p. 604. 
1922. Polystomella advena Cusaman, Carnegie Inst. Washington, Publ. 311, p. 56, pl. 9, figs. 11, 12. 
1924. Polystomella advena Cusaman, Ibid., Publ. 342, p. 48. 
1928 Polystomelia advena Cusaman, Ibid., Publ. 344, p. 80. 
1930. Elphidium advenum Cusuman, U. S. Nat. Mus., Bull. 104, pt. 7, p. 25. pl. 10, figs. 1, 2. 
1930. Elphidium advenum Cusuman, Florida St. Geol. Surv., Bull. 7. p. 40, pl. 7, fig. 7. 
1933. Elphidium advenum Cusuman,‘U. S. Nat. Mus., Bull. 161, pt. 2, p. 50, pl. 12, figs. 1-8. 


According to CusHmMan, MUiyster’s Robulina subnodosa has a rhomboid test 
in apertural view, with the greatest width at the umbilicus. But the specimens 
referred by Brapy and Miirerr to MUnsteEr’s species are very far from the type ; 
these may be assigned to CusHMAN’s advenwm. 

CusuMan describes this as follows: 
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“Test equally bieonvex, periphery acute, often with a narrow keel, and in the last 
formed portion somewhat lobulate in side view, umbilical region usually with a small boss; 
chambers numerous, somewhat inflated, especially in the last-formed portion; sutures de- 
pressed, the retral processes in the later portion only about one-fourth the width of the 
chamber, in depressed channels above the sutures, the intermediate portions raised; wall 
smooth, translucent, very finely perforate; aperture a series of rounded pores, at the base 
of the apertural face of the chamber.” 

Our specimen figured is quite identical with CusHman’s species from the 
Pacific. 

Distribution in Japan: 

Recent : Common in the shallow waters of the Pacific side of Japan, but rare in 
Japan Sea. 

Fossil: Pliocene of Setana, Hokkaid6 (b, ¢) and Pleistocene of Kusiro, Hokkaidé. 
(j); Pliocene of Niigata, Toyama and Isikawa prefectures (e, f, g, h, j, 1) and 
Pleistocene of Hiradoko, Isikawa prefecture (k); Plio-Pleistocene of Tiba pre- 
fecture (a, b, ¢, d, f, g, i, 3); Plio-Pleistocene of Kanagawa prefecture (a, ¢, d, 
e, f, g, h, i, j, k, 1, m, n, 0); Pliocene of Sizuoka prefecture (a, b, c¢, d) and 
Aki-gun, K6ti prefecture (a, b). 


Elphidium jenseni (CusHMAN) 
Pl. 14(3) figs. 5a, b. 

1904. Polystomella macella (F. and M.) var. Jensen, Proc. Linn. Soc., vol. 29, p. 817, pl. 23, fig. 4. 

1924. Polystomella jensent Cusumam, Carnegie Inst. Washington, Publ. 342, p. 49, pl. 16, fig. 6. 

1933. Llphidium jenseni Cusaman, U. 8. Nat. Mus., Bull. 161 pt. 2, p. 48, pl. 11, figs. 6, 7. 

JENSEN originally described this species under the name macella from off the 
coast of Australia in 100 fathoms. Its distribution is in shallow seas of the Indo- 
Pacific. The writer previously recorded this form hkewise under the name of £. 
macellum (Ficure, and Mott), but the typical macellum has a more convex and 
completely involute test. The Japanese material may be described as follows: 


Test much compressed, periphery slightly keeled, sometimes lobulated ; chambers numer- 
ous, not inflated, later tending to uncoil; sutures distinet, slightly raised, septal bridges 
almost entirely occupying area between sutures; umbilical region finely papillate. Diameter 
up to 0.6mm.; thickness ca 0.15 mm. 

Distribution in Japan: 

Recent: Shallow waters of the Pacifie side and Western Japan Sea. 

Fossil: Pliocene of Setana, Hokkaidé (b, e, d) and Pleistocene of Kusiro, Hokkaidé 
(j); Pliocene of Niigata and Isikawa prefectures (c, d, h, i) and Pleistocene of 
Hirakoko, Isikawa prefecture (j); Plio-Pleistocene of Tiba prefecture (a, b, e, 
f, j); Phio-Pleistocene of Kanagawa prefecture (g, j, k, m, 0); and Pliocene of 
Koti (b). 


Elphidium craticulatum (Ficurer and Motz) 
Pl. 14(3) figs. 6a, b. 
1862. Polystomella craticulata CARPENTER, Intr. Foram., p. 279, pl. 16, figs. nb 
1884. Polystomella eraticulata Brapy, Rep. Voy. Challenger Zool., vol. 9, p- 789, pl. 110, figs. 17, 16. 
ee: eee craticulata Eacrr, Abh. Kiin, bay, Akad. Wiss., Cl. 2, vol. 18, p. 488, pl. 20, 
gs. 24, 25. i i 
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1914. Polystomella craticulata Cusuman, U. S. Nat. Mus., Bull. 71, pt. 4, p. 43, pl. 19, fig. 4. 

1933. Elphidium craticulatum Cusuman, Ibid., Bull. 161, pt. 2, p. 48, pl. 11, figs. 5a, b. 

Test subglobose, composed of more than 20 chambers in last formed coil, broadly lenti- 
cular in spertural face, periphery entire, not keeled; umbilical area filled with clear shell 
material with numerous pores, but not distinctly raised, rest of surface reticulate ; aperture 
distinct, at base of apertural face. Diameter up to 1.5mm.; thickness ca. 0.5mm. 


The specimen from the Pliocene of Kamakura, Kanagawa prefecture, here 
figured is not typical; those from the Byéritu Beds, Taiwan are composed of as 
may as 50 chambers in the last coil. This species is a typically shallow water 
form of the Indo-Pacific. 

Distribution in Japan: 

Recent : Only known from the coast of Kytisyfi and Sikoku. 
Fossil: Early Holocene of Numa, Tiba prefecture; Plio-Pleistocene of Kanagawa 
prefecture (g) and Pliocene of K6ti prefecture (a, b). 


Hlphidium yaber n. sp. 
Pl. 14(3) figs. 9a, b; 10a, b. 

Test nearly circular in side view, periphery broadly rounded, lobulated, umbilical region 
somewhat depressed, occupied by a large flat boss; chambers numerous, 11 or 12 in last 
coil, of rather uniform shape, later ones slightly inflated; sutures distinct, depressed and 
curved; septal pores often indistinct, very small; aperture in early stages represented by 
numerous pores at base of apertural face, in adult by many rounded pores in terminal face 
of the last chamber. Diameter up to 1.5 mm.; thickness ca. 0.5mm. 

Holotype (Reg. No. 21419) from the Pliocene of Setana, Hokkaido. 


E. simplex CusumMan which is abundant in the Indo-Pacific region somewhat 
resembles the present fossil, but may easily be distinguished by the different charac- 
ters of aperture. 

Distribution in Japan: 


Recent : unknown. 
Fossil: Pliocene of Setana, Hokkaid6 (d, f, g). 


Elphidium yezoense ASANO 
Pl. 14(8) fig 11. 

1937. Elphidium yezoense ASANO, Trans. Pal. Soe. Japan, No. 44, p. 120, pl. 24, figs. 1, 2; text figs. 1, 2. 

Test comparatively large, compressed, diameter about 4 times thickness, pe:iphery 
rounded, usually lobulated, umbilical region strongly umbonate, much raised with a large 
boss of clear shell material, chambers as many as 20 in last formed coil; later chambers 
slightly inflated with wavy periphery, earlier ones not inflated and entire along periphery ; 
sutures gently curved, depressed, retral processes numerous and short, somewhat indistinet 
in earlier ones; wall thick; aperture consisting of a low broad openings at base of 
apertural face; occasionally with circular pores on central portion of apertural face. 
Length up to 2.5mm.; breadth ca. 0.6 mm. 

Holotype (Reg. No. 21433) from the Pliocene of Takikawa, Hokkaido. 


This species is allied to EH. oregonense CusHMAN and Grant, but is distingui- 
shable by the different character of umbonal region. It is apparently variable 
— 55 — 
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in number and shape of chambers. The species is very common in the Pliocene 
of Takikawa, Hokkaidd and Karagai, Karahuto, in both cases found solely without 
association of any other species of foraminifera ; it is also noteworthy that it occurs 
always in association with Pecten takahashit YOKOYAMA, a characteristic Pliocene 
Mollusca of Japan. 
Distribution in Japan: 
Recent : unknown. 
Fossil: Pliocene of Takikawa beds, Hokkaid6é (a), Zintaki beds, Karahuto (a), and 
Maruyama sandy shale, Karahuto (b, ¢). 


Elphidium kusiroense n. sp. 
Pl. 14(3) fig. 2. 

Test rather small, compressed, periphery rounded, not keeled; umbilical region de- 
pressed, without a definite boss; chambers distinct, very slightly inflated, usuaily 9 to 11 in 
number; sutures slightly depressed, septal processes very distinct, but occupying only a 
narrow band above sutures; wall translucent, very finely perforate; aperture consisting of 
one or more openings at base of apertural face. Diameter 0.3-0.4mm.; thickness 0.1-0.15 
mm. 

Holotype (Reg. No. 21420) from tke Pleistocene of Harutori, Kusiro City, Hokkaidé. 

This is a small species, but hardly to be confused with any other in the 
region. 

Distribution in Japan: 

Recent: Northern Japan. , 
Fossil: Pleistocene of Kusiro, Hokkaido. 


Genus Hlphidiella CusHMan, 1936 
Elphidiella Cusuman, Contr. Cushman Lab. Foram. Res., vol. 12, pt. 4, 1936, p. 89. 

The genus is distinguishable from Elphidiwm by two rows of openings along 
the sutures. The species of this genus are generally arctic and reach fairly large 
size; they are: 

EF. arctica (PARKER and JONES) E. sibirica (Gos) 


E. hannai (CUSHMAN and GRANT) E. groenlandica (CUSHMAN) 
EB. nagaot n. sp. 


Elphidiella nagaoi n. sp. 
Pl. 14(8) figs. 8a, b. 

Test composed of about 10 chambers in last formed coil, in face view about 3 times as 
long as wide, periphery broadly rounded, umbilical area slightly depressed, papillate ; cham- 
bers somewhat inflated; septal lines with openings in two rows, but irregularly arranged 
in earlier ones; aperture divided into a number of small openings at base of apertural 
face. Diameter up to 2 mm. 


Holotype (Reg. No. 21421) from the Pliocene of Setana, Hokkaido. 

This large and striking species is unlike any of the others recorded. The 
species is usually found in association with extinct forms, such as Elphidium 
yaber n. sp., Cassidulina yabei Asano and Nakamura, and Cassidulina setanaensis 
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Asano and NAKAMURA. 


Distribution in Japan: 
Recent : unknown. 
Fossil: Pliocene of Setana, Hokkaicé. (b, d, f, h, i). 


Genus Polystomellina Yapr and Hanzawa, 1923 
Polystomella (Polystometlina) discorbinoides Y aby and Hanzawa, Jap. Jour. Geol. Geogr., vol. 2, 1923, p.95 


Test similar to Elphidium in general structure but trochoid, plano-convex, ventral side. 
flattened, dorsal side convex. 


The members of this genus are now known from the Natukawa beds of the 
oil-bearing Neogene Tertiary of Etigo, Japan and from the Miocene of, Filter 
Quarries, Batesford, Victoria, Australia (P. miocenica CusumMaNn), and from 10 
fathoms, Van Diemans Inlet, Gulf of Carpentaria, Queensland, Australia (P. aus- 
tralis CUSHMAN). 


Polystomellina discorbinoides YaBE and Hanzawa 


1923. Polystomellina discorbinoides YaBr and Hanxzawa, Jap. Jour. Geol. Geogr., vol. 2, p. 95, text- 
figs. a-c. 
Foraminifera are very common in the Natukawa beds, Etigo, Japan and the 
present species 1s very common and distinct from others. Living representative 
unknown. 
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65. On the Japanese Species of Nonion 
and Its Allied Genera. 


By 


d 


Kiyosi ASANO 


(Contribution from the Institute of Geology and Palaeonto!ogy, Tohoku Imperial Uuiversity, 
Sendai, Japan: Read December 18th; received December 20th, 1937.) 


A preliminary ,study of the Japanese species referable to the four genera, 
Nonion, Nonionella, Pseudononion and Astrononion was undertaken and the re- 
sults obtained are here given as the basis for farther research. 


Family Nonionidae Reuss, 1860 
Subfamily Nonioninae ScHULTZE, 1854 
Genus NONION Montrort, 1808 


Nonion Montrort, Conch. Syst., vol. 1, 1808, p. 210. (Genotype, Nonion incrassatus (FicHTEL and 
Mo.z); Cusnman, Special Publ., No. 1, Cushman, Lab. Foram. Res., 1928, p. 204. 


Test free, planispiral, bilaterally symmetrical, periphery broadly rounded to acute; 
chambers numerous, closely appressed; wall calcareous, hyaline, finely perforate, smooth, 
sometimes with umbilical thickening; aperture, an arched, narrow opening at base of 
apertural face on inner periphery. 


The genus Nonion is the most primitive member of the family Nonionidae 
with the earliest appearance in the Jurassic. The fossils of Monion and its allied 
genera found in the Neogene rocks of Japan mostly belong to recent species, but 
there are several unrecorded ones from the seas surrounding our country. There 
are 9 species of Nonion in Japan, namely, NV. japonicum n. sp., N. manpukujiense 
OruKa, N. boueanwm (d’Orpicny) var., N. scaphum (FicurEL and Mott), NV. sub- 
twrgidum (Cusuman), N. gratelouwpt (d’Orzieny), NV. pompilioides (FicnrEL and 
Mott), NV. pompiliodes etigoense n. subsp., and N. cf umbilicatulum (Monvacu). 
Of these forms, N. manpukujiense OruKa and N. pompilioides etigoense n. subsp. 
are known only as fossil. The former scems in its distribution to be confined to 
the Plio-Pleistocene of the Pacific side of Japan, and the latter is always found in 
association with Polystomellina discorbinoides YasBe and Hanzawa, a charac- 
teristic Pliocene Foraminifera of Etigo, Japan. N. pompilioides (FicuTEL and Motz) 
is fairly common in the Poliocene of Kakegawa, Tétémi and Aki-gun, Tosa, but 
apparently absent in the Japan Sea side, both fossil and recent. Other forms are 
well adapted to have a geographic range as those of Elphidiwm. Compared to 
Elphidium, Nonion and its allied genera are, as a rule, more abundant in 
slightly deeper water of the present seas. 


On the Japanese Species of Nonion and Its Allied Genera. 593 


Nonion japonicum n. sp. 
Pl. 15(4) figs. la, b; 2a, b. 

Test oval, bilaterally symmetrical, composed of 10-13 chambers in last formed coil ; 
umbilical region covered with a granular shell matrial, from which curved, limbate sutures 
radiate; periphery acute but not keeled; surface smooth, very finely perforate ; aperture 
forming a narrow curved slit at basal margin of apertural face. Length up to 1mm; 
thickness ca. 0.4 mm. 

Holotype (Reg. No. 21422, Institute of Geology and Palaeontology, Tohoku Imperial 
University) from the Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. 


This new form is one of the best known of the Plio-Pleistocene Foraminifera 
of Japan, and has hitherto been treated by the writer as NV. boweanum (d’ORBIGNY); 
but it may better be separated by much granular umbo and almost entire margin 
of test, since d’OrBIGNy’s original figure represents a specimen with a compressed 
test, sharp lobulated in peripheral margin (Foram. Foss. Vien., 1864, p. 108, pl. 
5, figs. 11, 12). Cusuman treats NV. boweanum (d’OrBIGNy) as synonymous with 
NV. astervzans (Ficutert and Morx) (U. 8. Nat. Mus., Bull. 104, pt. 7, 1930, p. 6, 
Diy 2tesD—7). 

Distribution in Japan: 

Recent : Common in the Pacific side and rare in the Japan Sea side. 

Fossil: Pleistocene of Kusiro, Hokkaidé; Pliocene of Sawane, Sado TIsland, and 
Simotaka-mati, Kariha-gun, Niigata prefecture; Atuki, Totuka-mati, and Okine, 
Hatuse-mura, Kanagawa prefecture; Sanuki-mati, Onuki-mati, and Tosaki, Tiba 
prefecture; Asuka and Kamiyasiki, Taruki-mura, Hosoya, Haranotani-mura, 
Sugiya and Ketienzi, Nangé-mura, Sizuoka prefecture; Ioki, Tonohama and 
Ono, Aki-gun, Koti prefecture. 


Nonion manpukujiense OruKA 
Pl. 15(4) figs. 3, 8. 
1932. Nonion manpukujiensis Oruxa, Jour. Geol. Soc. Tokyé, vol. 39, No. 469, p. 654 (in Japa- 
nese). 

The present form originally dealt with by Y. OruKa as a distinct species 
differs from N. japonicum only by having fine striae which obliquely cross sutures 
near umbilical region. 

Distribution in Japan: 

Recent : unknown. 

Fossil: Plio-Pleistocene of Naganuma, Toyota-mura, Utikosidani and Nisinotani, 
Hongé-mura; Yazu and Nozima, Kanazawa-mati, and Takaya, Muraoka-mura, 
all in Kanagawa prefecture; Hosoya, Haranotani-mura and Sugiya Nango-mura, 
Sizuoka prefecture ; loki, Ténohama and Ono, Aki-gun, K6oti prefecture. 


Nonion scaphum (Ficaren and Mott) 
Pl. 15(4) figs. 4a, b. 
Compare with: 1884. Nonionina scapha Brapy, Rep. Challenger Zool., vol. 9, p. 730, pl. 109, 


figs. 14-16. 
1930. Nonion scaphum Cusaman, U. 8. Nat. Mus., Bull. 104, pt. 7, p. 5, pl. 2, figs. 3, 4. 
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Test planispiral, bilaterally symmetrical, not completely involute, composed of about 10 
chambers in last formed coil, periphery broadly rounded ; umbilical region depressed, not 
ornamented ; later chambers much inflated, broadening rapidly; sutures distinct, depressed, 
not limbate; wall smooth, finely perforate; aperture narrow at base of apertural face. 

CusHMAN treats Nonion communis (d’OrBIGNY) (For. Foss. Vien., 1864, p. 108, 
pl. 5, figs. 7, 8) as synonymous with NV. scaphum; Reuss, on the other hand, 
assigns the former to N. boweanwm (Sitz. d. k. Ak. Wiss. Wien, 1864, vol. 1, p. 
479, No. 5), but Brapy states that Nonion communis forms an intermediate link 
almost equally related to both varieties. Farther, Cusuman takes “Nautilus faba ” 
of Ficuren and Mort (Test. Micr., 1798, p. 108, pl. 19, figs. a-c) as a synonym 
of N..scaphum, while Heron-Arien and Eartanp say, “ Frcnren and Mott’s de- 
scription of faba indicates a pauperate form intermediate between Nonion and 
Elphidium, but referable to the latter genus on account of its retral processes.” 
(Trans. Linn. Soc. London, vol. 11, pt. 18, 1916, p. 281). 

Distazibution in Japan: 

Recent: Common in the northern Japan Sea, but rare in the Pacific side of Japan. 

Fossil: Pliocene of Turihasi, and Pirika-eki, Tosibetu-mura, Setana-gun, Hokkaidé ; 
Pliocene of Wakimoto, Oga Peninsula, Akita prefecture; Simotaka-mati, Kariha- 
gun, Niigata prefecture ; Horakuzi, Konade-mura. Nisitonami-gun, Toyama pre- 
fecture; Plio-Pleistocene of Sanuki-mati, Kimitu-gun and Moroiti, Sittu-gun, 
Tiba prefecture ; Plio-Pleistocene of Tomioka, Kanazawa-mati, Kuraki-gun, and 
Muraoka-mura, Kamakura-eun, Kanagawa prefecture; Farly Holocene of 
Numa, Awa-gun, Tiba prefecture. 


Nonion subturgidum (CusHman) 
Pl. 15(4) figs. 6a, b. 

1924. Nonionina subturgida Cusaman, Carnegie Inst. Washington, Publ. 342, p. 47, pl. 16, fig 2. 

1933. Nonion subturgidum CusHMan, U. 8. Nat. Mus., Bull. 161, pt. 2, p. 43, pl. 10, figs. 4-7. 

Test bilaterally symmetrical, composed of 8-9 chambers, increasing in length as added, 
in last-formed coil; periphery rounded, somewhat edged in earlier chambers; suture distinct, 
nearly straight, very slghtiy depressed; apertural face rounded triangular, aperture narrow, 
at base of last-formed chamber. 

This species differs from N. japonicum by less number of chambers and 
absence of secondary materials at the umbilicus. 

Distribution in Japan: 

Recent: Pacific side of Japan. 

Fossil: Pliocene of Wakimoto, Oga Peninsula, Akita prefecture; Pliocene of Natu- 
kawadani, Kitadyé-mura, Kariha-gun, Niigata prefecture; Plio-Pleistocene of 
Sanuki-mati, and Ititoku, Koito-mura, both in Kimitu-gun, Tiba prefecture ; 
and of Muraoka-mura, Kamakura-gun, Kanagawa prefecture; Pliocene of 
Hosoya Horanotani-mura, Ogasa-gun, Sizuoka prefecture. 


Nonion grateloupi (d’Orsieny) 


Pl. 15(4) fig. 14. 


Compare with: 1930. Nonion grateloupi Cusuman, U. S. Nat. Mus., Bull. 104, pt. 7, p. 10, DEES: 
figs. 9-11; pl. 4, figs. 1-4. 
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1938. Nonion grateloupi Cusaman, Ibid., Bull. 161 pt. 2, p. 43, pl. 10, figs. Sa-c. 


Test small somewhat elongate, oval, planispiral, nearly parallel-sided, rounded at peri- 
phery ; chambers numerous, usually 10-12 in last formed coil, chambers increasing rapidly 
in length, especially in last few chambers; sutures distinct, slightly depressed ; wall smooth, 
finely perforate; aperture small at base of apertural face. 

Several specimens are found in the Plio-Pleistocene materials from Bés6 and 
Miura Peninsulas. 

Distribution in Japan: 

Recent : Pacific. - 

Fossil: Pliocene of Simotaka-mati, Kariha-gun, Niigata prefecture; Plio-Pleistocene 
of Mandano, Makita-mura, Kimitu-gun, Tiba prefecture; and of Utikosidani, 
Hoéngé-mura, and Takaya, Muraoka-mura, both in Kamakura-gun, Kanagawa 
prefecture. 


Nonion boweanwm (dOrpiGNy) var. 
Pl. -15(4) figs. 5a, b. 
Compare with: 1864. Nonionina boueana d’OrBiany, For. Foss. Vien., p. 108, pl. 5, figs. 11, 12. 
The present form is much compressed and nearly circular in side view, but 
the peripheral margin of chambers is not so acute as in N. boweanwm. 
Distribution in Japan. 
Recent : unknown. ‘ 
Fossil: Pliocene of Kaigarazawa, Kuromatunai-mura, Suttu-gun, Hokkaidé. Plio- 
Pleistocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. 


Nonion ef. wmbilicatulum (Monracu) 
Pl. 15(4) figs. 7a, b. 
Compare with: 1884. Nonionina wmbilicatula Brapy, Rep. Voy. Challenger Zool., vol. 9, p. 726, 
pl. 109, figs. 8, 9. 

Brapy says, “NV. wmbilicatula forms a good quasi-specific type, embodying 
characters about midway between those of N. depressula (WALKER and Jacop) and 
N. pompilioides (Ficuren and Motu). From the former it is distinguished by its 
more compact built and deeply sunk umbilici, from the latter by its relatively 
depressed contour and larger number of chambers.” 

Heron-ALLEN and Eartanp state, “There is a certain amount of variation 
due (1) to the degree of turgidity in the growth of shell, and (2) to the degree 
of envelopment of the chambers of the final whorl. In young specimens there is 
no depression at the umbilicus. With increase in size if the shell continues of 
the non-turgid type, the whorls are almost entirely embracing, so that the um- 
bilical region remains either almost flush or very slightly depressed. If the 
chambers are of the turgid type approaching WV. pompilioides (Ficuret and Mort), 
each successive convolution becomes less enveloping, so that the umbilicus be- 
comes deep.” (Trans. Linn. Soc. London, vol. 11, pt. 13; 1916, sp: 297). 

If the above noted statements are accepted, this species is a cosmopolitan 
form, ranging from Smith Sound, about lat. 80°N., to the south of Patagonia, 
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about lat. 51°S. The bathymetrical range extends from 30 or 40 fathoms down 
to 3125 fathoms. 


Distribution in Japan: 
Recent : Rare in Japan Sea and Pacific. 
Fossil: Pliocene of Sawane, Sado Island, Niigata prefecture; Plio-Pleistocene of 
Sanuki-mati, Kimitu-gun, Tiba prefecture, Muraoka-mura, Kamakura-guu, Kana- 
gawa prefecture; Pliocene of Hosoya, Haranotani-mura, Ogasa-gun, Sizuoka 


prefecture. 


Nonion pompilioides (Ficuret and Mott) 
Pl. 15(4) figs. 13a, b. 
Compare with: 1933. Nonion pompilioides Cusaman, U.S. Nat. Mus., Bull. 161, pt. 2, p. 41, pl 
NOS warersy, il, Ge 

The present form originally described by Ficuren and Morr on recent speci- 
mens of the Mediterranean and Pliocene one of Coronica, Italy, seems to be an 
essentially deep-water species. Our specimens, both fossil and recent, are quite 
similar to those from the Albatross stations recorded by J. A. CusHman. He 
describes this species as follows: 

“Mest planispiral, bilaterally symmetrical, entirely involute, except that the umbilici are 
deeply excavated, periphery very broadly rounded, entire; chambers 8 to 10 in the last- 
formed coil of the same general shape, not inflated; sutures flush with the surface, gene- 
rally imbate, fusing along the umbilicus to form a slight thickening about it but not raised 
above the surface; wall smooth, coarsely perforate; aperture slit-like, between the base of 
the apertural face and the previous coil, apertural face broad and low.” 


This species differs from N. umbilicatulum by much thicker test and rather 
fewer chambers of the last formed coil. 
Distribution in Japan: 
Recent : Pacific. 
Fossil: Pliocene of Asuka, and Kamiyasiki, Taruki-mura, Ogasa-gun, Sizuoka pre- 
fecture; Pliocene of TOnohama and Ono, Aki-gun, Koti prefecture. 


Nonion pompilioides etigoense n. subsp. 
Pl. 15(4) figs. 10a, b. 

This form differs from the typical one with less number of inflated chambers and nearly 
straight sutures; it is knowu only from the Pliocene of Etigo, where it is found always 
in association with Polystomellina discorbinoides YABE and Hanzawa, and Cassidulina yabei 
Asano and NAKAaMuRA, two characteristic Pliocene Foraminifera of Japan. 

Holotype (Reg. No. 21423, Institute of Geology and Palaeontology, Téhoku Imperial 
University), from the Pliocene of Natukawadani, Kitadyé-mura, Kariha-gun, Niigata pre- 
fecture, Japan. 


Genus Pseudononion Asano, 1936 
Pseudononion Asano, Trans. Pal. Soc., Japan, 1936, No. 15, p. 347. 
Nonionella (Part) Cusaman, Contr. Cushman Lab. Foram. Res., vol. 2, 1926, p. 64. 
Test free, bilaterally asymmetrical, dorsal side partially involute, leaving previous whorls 
uncovered, ventral side completely involute, having no elongate lobe at umbilicus ; chambers 
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numerous, earlier ones only visible on one side of test ; wall caleareous, finely perforate ; 
aperture a narrow slit at base of apertural face. 

This genus was derived from a planispirally involute form, probably Nonion, 
by an asymmetrical arrangement of the later chambers; already in Nonionella, a 
distinct, elongate lobe is developed at the umbilicus on the ventral side of the 
test. It is now represented in Japan by two species, P. japonicum Asano and P. 
iredecum Asano which are common in the late Tertiary and recent material of 


Japan. 


Pseudononion japonicum Asano 
Pl. 15(4) figs. 11a-e. 
1936. Pseudononion japonicum ASANo, Trans. Pal. Soc. Japan, No. 15, p. 347, Text-figs. a-c. 
Test asymmetrical, depressed, dorsal side slightly convex with all coils visible, ventral 
side with only Jast-formed coil visible, periphery subacute; chambers distinet, 10-12 in 
adult, having no elongate lobe extending over umbilicus on ventral side; sutures distinct, 


shghtly depressed, gently curved’; wall finely perforate ; aperture a narrow slit at base of 
apertural face. 
Distribution in Japan: 
Recent : Few in the Japan Sea and rare in the Pacific. 
Fossil: Pliocene of Kaigarazawa and Nakanosawa, Kuromatunai-mura, Suttu-gun, 
Hokkaidé; Pleistocene of Kusiro, Hokkaidé6; Pliocene of Wakimoto, Oga 
Peninsula, Akita prefecture; Plio-Pleistocene of Sanuki-mati, Kimitu-gun, and 
Onuki-mati, Kimitu-gun, Tiba prefecture; Plio-Pleistocene of Okine, Hatuse- 
mura, Miura-gun, and Takaya, Muraoka-mura, Kamakura-gun, Kanagawa _ pre- 
fecture ; Pliocene of Ioki and Ono, Aki-gun, K6ti prefecture. 


Pseudononion tredecum ASANo 

1936. Pseudononion tredecum Asano, Journ. Geol. Soc. Japan, vol. 43, No. 515, p. 622, pl. 33, figs. 

7a-e. 

Test depressed, bilaterally asymmetrical, ventral side completely involute, dorsal side 
somewhat evolute, periphery subacute, umbilicus of ventral side distinct, filled with granular 
shell-substance ; chambers numerous, usually 13-14 in last formed coil in adult; sutures dis- 
tinct, slightly depressed: wall smooth, finely perforate; aperture small, at base of last 
chamber. 


This species, originally described by the writer from the Pliocene of Setana, 
Hokkaido, differs from P. japonicum by nearly circular test with more chambers. 
Distribution in Japan : 
Recent : Rare in Japan Sea and Pacific. 
Fossil: Pliocene of Kaigarazawa and Nakanosawa, Kuromatunai-mura, Suttu-gun, 
Hokkaid6é ; Plio-Pleistocene of Sanuki-mati, Kimitu-gun, Tiba prefecture. 


Genus Nonionella CusHMan, 1926 
Nonionella Cusuman, Contr. Cushman Lab. Foram. Res., vol. 2, 1926, p. 64. 


“Test subtrochoid, the dorsal side only partially involute, ventral side completely so, 
close coiled; chambers especially in the adult inequilateral, the ventral side developing a 
distinct elongate lobe at the umbilical end, which covers the umbilicus itself ; wall calacare- 
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ous, finely perforate; aperture at the apertural face of the chamber, low and elongate, ex- 
tending from the peripheral border toward the ventral side.” (CUSHMAN) 


Nonionella pulchella Hapa 
Pl. 15(4) figs. 12a, b. 
1931. Nonionella pulchella Hapa, Sci. Rep. Téhoku Imp. Univ., Sendai, Japan, 4th ser., vol. 6, 
No: 1, p. 120; Text-fig 79. 

Test oval, somewhat compressed, composed of about two convolutions, peripheral margin 
rounded; chambers narrow, curved, increasing rapidly in size as added, all chambers in 
outer coil visible, umbilical end of last chamber growing in a peculiar manner to cover 
umbilicus in ventral side; sutures distinct, depressed slightly ; wall smooth, somewhat trans- 
lucent or opaque, finely perforate; aperture forming a narrow, arched slit. 


This species is distinguishable from WV. miocenica Cusuman by the margin of 
the umbilical lobe of chamber, having five distinct lobelets or crenations. 


Distribution in Japan: 

Recent: Common in Japan Sea and North-Eastern Pacific side of Japan. 

Fossil: Pliocene of Kaigarazawa and Nakanosawa, Suttu-gun, Hokkaid6é; Pliocene 
of Utimanbe-gawa, Okunai-mura, Higasi-Tugaru-gun, Aomori prefecture; Plio- 
Pleistocene of Mandano, Makita-mura, Kimitu-gun, Tiba prefecture; Plio- 
Pleistocene of Okine, Hatuse-mura, Miura-gun, and Takaya, Muraoka-mura, 
Kamakura-gun, Kanagawa prefecture. 


Genus. Astrononion CusHMaNn and Edwards, 1937 

Astrononion CusHMaN and Epwarps, Contr. Cushman, Lab. Foram. Res., vol. 13, pt. 1, 1937, p. 30. 

Nonionina and Nonion (part) of authors. 

“Test free, planispiral, coiled, bilaterally symmetrical or nearly so, periphery broadly 
rounded ; chambers numerous, distinct, usually somewhat inflated, with supplementary tubular 
or rhomboid chambers on both sides, alternating with the primary chambers, wall caleaveous 
at the base of the last formed chamber in the median line, a low arched opening, which in 
some spccies may be somewhat subdivided, the supplementary chambers with either rounded 
openings at the peripheral end, or, in those species with distinctly rhomboid supplementary 
chambers, with the aperture elongate along the peripheral posterior margin.” (CUSHMAN and 
EDWARDS). 


Astrononion stelligerum (d’Orprany) 
Pl. 15(4) figs. 9a, b. 
Compare with: 1937. Astrononion stelligereum CusamaNn and Epwarps, Contr. Cushman, Lab. 

Foram. Res., vol. 18, pt. 1, p. 31, figs: 7a, b. 

This is a species comparatively small in size, and hardly to be confused with 
any other. 
Distribution in Japan: 

Recent: Rare in Japan Sea and Pacific. 

Fossil : Plio-Pleistocene of Takaya, Muraoka-mura, Kamakura-gun, Kanagawa pre- 
feeture; Pliocene of Natukawadani, Kitadyé-muia, Kariha-gun, Niugata pre- 
fecture. 
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Summary 


Of the 12 forms described, 2 are known only as fossil, namely, Nonion man- 
pukujvense Oruxka and N. pompilioides etigoense n. subsp. Of the other 10 
forms, N. pompilioides (FicuteL and Motz) and N. subturgidum (CusHMaN) are 
inhabitants of the warm waters southward from Japan at the present time, while 
N. scaphum (Ficutet and Morr), N. grateloupi (d’Orpieny), N. cf. wmbilicatulum 
(Moyracu) and Astrononion stelligerum (d’OrBIGNY) have a world wide distribu- 
tion, both fossil and recent. MN. japonicum n. sp. occurs commonly in the sur- 
rounding waters of Japan, as well in its Plio-Pleistocene materials. 

Among the fossil forms, it is noteworthy that N. pompilioides etigoense n. 
subsp. is always found in association with Polystomellina discorbinoides YaBr and 
Hanzawa and Cassidulina yaber Asano and Nakamura, which are two charac- 
teristic Phocene Foraminifera of Japan. N. manpukujiense OruKa is common in 
the Plio-Pleistocene of Tiba, Kanagawa, Sizuoka and K6ti prefectures. 

Finally I wish to offer my warmest thanks to Prof. H. Yasr of the Institute 
of Geology and Palaeontology, Téhoku Imperial University, Sendai, Japan, under 
whose direction I am studying the Neogene Foraminifera faunas of Japan, for 
kindly correcting and reconstructing this note before publication. 
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66. On the Japanese Species of Bolivina and 
Its Allied Genera 


By 


Kiyosi ASANO 


(Contribution from the Institute of Geology and Palaeontology, Téhoku Imperial University, 
Sendai, Japan: Received January 18th; read February 12th, 1938) 


Of many different species of Bolivina and its allied genera distinguished up 
to the present time from the Japanese material, valid are the following species, 


namely: 
1. Bolivina hantkeniana Brady ll. Bolivina striatula CUSHMAM 
2. B. robusta BRADY 12. Loxostoma karrericenum (BRADY) 
3. B. seminuda CUSHMAN 13. L. amygdalaeforme (Brapy) 
4. B. hanzawai ASANO 14. Loxostoma amygdalaeforme iokiense n. 
5. B. subangularis ogasaensis subsp. 
ASANO 15. Bifarina japonica n. sp. 
6. B. bradyi n. sp. 16. Rectobolivina bifrons (BRADY) 
7. B. pseudodifformis n. sp. 17. Bolivinita quadrilatera (SCHWAGER) 
8. B. aenariensis (Costa) 18. B. quadrilatera cuneata un. subsp. 
9. B. alata (SEGUENZA) 19. Bolivinella folium (PARKER and JONES) 
10. B. spinescens CUSHMAN 20. Geminaricta pacifica n. sp. 


In the present paper these forms in the collection of the Institute of Geology 
and Palaeontology, Tohoku Imperial University, Sendai, are to be recorded. The 
material comprises the collections of Professors H. Yass, R. Aoxr and S. Han- 
ZAWA, and several members of the Institute, Messrs. §. Nomura, F. Urpa, H. 
Nino and M. Nakamura, and of myself, made at various places in Japan. The 
localities exend over the prefectures, from north to south, of Aomori, Akita, Niigata, 
Isikawa, Tiba, Kanagawa, Sizuoka and Koti. 

Of the described species, Bolivina hanzawat, B. subangularis ogasaensis, B. 
pseudodifformis, Loxostoma amygdalaeforme iokiense, and Bolivinita quadrilatera 
cuneata are not found in the adjacent seas of Japan, while the others are living. 

As to the generic names, I have followed Cusuman’s work entitled, “A Mono- 
graph of the Subfamily Virgulininae of the Foraminiferal Family Buliminidae.” 


Genus Bolivina d’OrzBIaNy, 1839. 
Bolivina d’Orzieny, Amér. Mérid. Vol. 5, pt. 5, 1839, p. 61 (Genotype, Bolivina plicata d’Orpieny) ; 
Cusaman Lab. Foram. Res., Spec. Publ. No. 9, L937, p. 36. 
“Test elongate, usually compressed, tapering, initial end and often whole test twisted; 
chambers typically biserial ; wall calcareous, finely or coarsely perforate, smooth or variously 
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ornamented; aperture elongate, usually oblique, somewhat loop-shaped, often with an internal 
tube.” (CUSHMAN) 


According to Cusnman, the foraminifera of the genus, with the earliest ap- 
pearance in the Jurassic, are widely distributed in the present oceans, and most 
abundant in about 50-150 fms. on the continental shelves or even in somewhat 
deeper water. The species as a rule are not long lived, and have a rather limited 
geographic distribution. 

Bolivina is considered to be derived from Virgulina by the reduction of the 
triserial portion in early stages. 


Bolivina hantkeniana Brapy 


Pl. 16(5) figs. 1, 15. 


1884. Boliwina hantkeniana Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 424, pl. 52, figs. 16-18. 

1990. Bolivina hantkeniana Mitierr, Jour. Roy. Micr. Soc., pt. 9 p. 546, pl. 4, fig. 9. 

1911. Bolivina hantkeniana Cusaman, U.S. Nat. Mus., Bull. 71, pt. 2, p. 42, text-fig. 68. 

1921. Bolivina hantkeniana Cusaman, Ibid., Bull. 100, p. 182, pl. 27, fig. 2. 

1924. Bolivina hantkeniana Cusaman, Carnegie Inst. Washington, Publ. 342, p. 16, pl. 6, figs. 1, 2. 

1937. Bolivina hantkeniana Cusaman, CusamaNn Lab. Foram. Res., Spee. Publ. No. 9, p. 127, pl. 
16, figs. 18-20. 


The species, widely distributed in. the Pacific, also occurs in the Plio-Pleisto- 
cene deposits of Japan, though lacking in those of the Japan Sea side, both fossill 
and recent. There are two varieties, test very broad with a distinct, transparent 
kee] about the entire periphery in one variety and narrow without keel or with 
that greatly reduced in the other. Both forms are found together, having in com- 
mon the characteristic costae on the test. 

Distribution in Japan: 


Recent: Pacific. 
Fossil: Plio-Pleistocene of Tiba, Kanagawa, and Sizuoka prefectures. 


Bolivina robusta Brapy 
Pl. 16 (8) figs. 5a, b. 


1884. Bolivina robusta Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 421, pl. 53, figs. 7-9. 
1893. Bolivina robusta Eacrr, Abh. kin. bay. Akad. Wiss, Miinchen, Cl. II, Vol. 18, p. 294, pl. 8, 


figs. 31, 32. 
1911. Bolivina robusta Cusnman, U.S. Nat. Mus., Bull. 71, pt. 2, p. 36, text-figs. 59, 60. 


1931. Bolivina robusta Hapa, Sci. Rep. Tohoku Imp. Univ. Sendai, Japan, Ser. 4, Vol. 6, p. 181, 


text-fig. 88. 
1937. Bolivina robusta Cusaman, Cusaman Lab. Foram. Res., Spec. Publ. No. 9, p. 181, pl. 17, figs. 


1-4. 


There are many records for this species ranging from the Eocene to recent. 


Distribution. in Japan: 
Recent : Pacific, and Japan Sea. 
Fossil: Plio-Pleistocene of Tiba, Kanagawa and Sizuoka prefectures. 
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Bolivina seminuda CusHMAN 
Pl. 16 (5) fig. 10. 


1911. Bolivina seminuda Cusaman, U.S. Nat. Mus., Bull. 71, pt. 2, p. 34, text-fig. 55. 

1927. Bolivina seminuda Cusaman, Scripps Inst. Oceanogr. Tech. Ser., Vol. 1, p. 157, pl. 3, fig. 6, 

1931. Bolivina seminuda Hapa, Sci. Rep. Tohoku Imp. Univ. Sendai, Japan, Ser. 4, Vol. 6, p. 182. 

text-fig. 89. 
1937. Bolivina seminuda Cusaman, Cusaman Lab. Foram. Res. Spec. Publ., No. 9, p. 142, pl. 18, 
figs. 18, 14. 

CusHMAN states, “The species ranges southward along the Pacific coast as far 
at least as Panama, and westward across the Pacific to Japan, where it is recorded 
by Hapa from shallow water of Hokkaidé and Mutsu Bay.” 

The species oceurs commonly in the Plio-Pleistocene of California and Japan. 

Distribution in Japan: 

Recent: J pan Sea and Pacific. 


Fossil: Pliocene of Akita and Niigata prefectures and Plio-Plestocene of Tiba and 
Kanagawa prefectures. 


Bolivina hanzawat ASANno 
Pl. 16 (5) figs. 8, 13a, b. 


1986. Bolivina hanzawai Asano, Jap. Jour. Geol. Geogr., Vol. 13, No. 3-4, p. 330, pl. 37, figs. 9a, b. 
1937. Bolivina hanzawai Cusaman, Cusaman Lab. Foram. Res., Spec. Publ. No. 9, p. 111, pl. 13, 
fig. 1. 


Test broad, compressed, apex bluntly pointed, edges except at aperture surrounded by a 
thin wing-like flange ; chambers almost flattened; sutures distinet; 2-3 short longitudinal 
costae at earlier portion of test; wall thin, with rather coarse perforations; aperture oval, 
terminal. 

The types are from the Phocene of Asuka, Taruki-mura, Ogasa-gun, Sizuoka 
prefecture. The species differs from B. hantkeniana Brapy by the few costae on 
earlier portion of test. 

Distribution in Japan: 

Recent : unknown. 


Fossil: Pliocene of Sizuoka and Ké6ti prefectures, 


Bolivina subangularis ogasaensis ASANO 
Pl.-16 (5) fig. 16. 
1936. Bolivina subangularis ogasaensis AsANo, Jap. Jour. Geol. Geogr., Vol. 13, Nos. 3-4, p. 334, pl. 
87, fig. 8. . 
1937. Bolivina subangularis ogasaensis CUSHMAN, CusHmMAN Lab. Foram. Res., Spec. Publ. No. 9, p. 
114, pl. 18, fig. 2. 
This subspecies differs from the typical subangularis Brapy in the ornamen- 
tation of the test which consists of two prominent and never irregularly curved 
costae. 


The types are from the Pliocene of Hosoya, Haranotani-mura, Ogasa-gun, 
Sizuoka prefecture. 
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Distribution in Japan: 
Recent : unknown. 
Fossil: Pliocene of Sizuoka prefecture. 


Bolivina bradyi n. sp. 
Pl. 16 (5) figs. 2, 14. 


1884. Bolivina beyrichi Brapy, Rep. Voy. Challenger Zool. Vol. 9, p. 422, pl. 53, fig’ 1. 

Test elongate, about 4 time as long as broad, rather narrow, much compressed, apical 
end bluntly pointed, apertural end evenly rounded; chambers numerous, increasing rapidly 
in height as added, each distinctly prolonged backward to a point projecting at outer edge; 
sutures distinct, oblique or gently curved; wall smooth, punctuate; ape ture elongate, termi- 
nal. Length up 0.8mm. 

Holotype (Reg. No. 21424) from the Séyé-maru station 352, west coast of Kii peninsula, 
in 154 meters. 

The present form, once referred to B. beyricht Reuss by Brapy, may be dis- 
tinguished from the latter by the shape of chambers and by more elongate test. 
According to Cusuman, B. beyricht Reuss occurs at numerous localities in Central 
Europe in the middle Oligocene, but the specimens from later and earlier Tertiary 
formations and also the Recent specimens referred to the same species are decidedly 
distinct from it. 

Distribution in Japan: 

Recent : Pacitic. 
Fossil: Pliocene of Taya, Kawabe-gun, Akita prefecture, and Plio-Pleistocene of 
Kanagawa prefecture. 


Boliwina pseudodifformis n. sp. 
Pl. 16 (5) figs. 4a, b. 


Test similar to that of B. difformis Wi1LLIAMSon (Ree. Foram. Gt. Britain, 1858, p. 6, 
figs. 166, 167), but much more elongated and narrower test. 
Distribution in Japan: 
Recent : unknown. 
Fossil: Pliocene of Tiba prefecture. 
Holotype (Reg. No. 21425) from the Pliocene of Sanuki-mati, Kimitu-gun Tiba prefecture. 


Bolivina alata (SEGUENZA) 


1884. Bolivina beyrichi Reuss var. alafa Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 422, pl. 53, 
figs. 2-4. 

1910. Bolivina beyrichi Reuss var. alata Stipesorrom, Mem. Proc. Manchester, Lit. Philos. Soe., 
Viol..54, pt. 8; p: 13. 


1937. Bolivina alata Cusuman, Cusaman Lab. Foram. Res., Special Publ., No. 9, p. 106, pl. 18, 
lige) aN 
Several specimens referrable to SrcuENza’s alata were found in the recent 
material from the Pacific side of Japan. 
Distribution in Japan: 
Leap ea 
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Recent : Fairly common in the Pacific side of Japan, but absent in the Japan Sea. 
Fossil: unknown. 


Bolivina spinescens CUSHMAN 
Pl. 16 (5) fig. 5. 


1884. Bolivina textilarioides Brapy (not Reuss), Rep. Voy. Challenger Zool., Vol. 9, p. 419, pl. 52,. 
figs. 24, 25. 

1900. Bolivina textilarioides Mituerr, Jour. Roy. Micr. Soc., p. 542, pl. 4, fig. 5. 

1911. Bolivina spinescens Cusaman, U.S. Nat. Mus., Bull. 71, pt. 2, p. 46. 

1932. Bolivina spinescens Hrron-ALLEN & EarLann, Discovery Rep., Vol. 4, p. 354, pl. 9, figs. 7, 8. 

1934. Bolivina spinescens Karwan, Ibid., Vol. 10, p. 132, pl. 6, figs. 8-10. 

1937. Bolivina spinescens Cusaman, CusHman Lab. Foram. Res., Special Publ. No. 9, p. 142, pl. 18,. 

figs. 17-19. 

The present species is widely distributed in deep water of the Pacific. CusxH- 
MAN already recorded it from the southern coast of Japan and from the area be- 
tween Yokohama and Guam. Recently Heron-ALLen and Earuanp record it from. 
off the Falkland Islands. 

Distribution in Japan: 

Recent ; Pacific. 
Fossil ; unknown. 


Bolivina striatula CusHMAn 
Pl. 16 (5) fig. 18. 


1922. Bolivina striatula Cusaman, Carnegie Instit. Washington, Publ. 311, p. 27, pl. 3, fig. 10. 
2. Bolivina striatula Cusaman, U.S. Nat. Mus. Bull. 104, pt. 3, p. 43. 

1931. Bolivina striatula Cusaman and Parxer, Ibid. Proc., Vol. 80, Art. 3, p. 16, pl. 8, figs. 21a, b. 

1931. Bolivina striatula Corr, Florida St. Geol. Surv., Bull. 6, p. 41, pl. 2, fig. 9. 

1937. Bolivina striatula CusHman, CusaMAN Lab. Foram. Res. Special Publ. No. 9, p. 154, pl. 18,. 

figs. 30, 31. 

CusHmaN states that the species is fairly in the Western Indian region south- 
ward to the coast of Brazil. The occurrence of this species in the Western Pacific 
is noticeable in its distribution. 

Distribution in Japan: 

Recent: Pacific side of Japan. 
Fossil: unknown. 


Bolivina aenariensis (Cosra) 
"Pl. 16 (5) fig. 21. 


Compare with: 1937. Bolivina aenariensis Cusaman, Cusaman Lab. Foram. Res., Special Publ. No. 9,. 
p. 105, pl. 12, figs. 21-26. 


Several specimens referrable to the present species were obtained from the- 
Pacific side of Japan: 
Distribution in Japan: 
Recent : Pacific. 
Fossil: unknown. 


Se 
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Genus Lozostoma EHRENBERG, 1854 


Loxostomum Eurenserc, Mikro. Geol., 1854, pl. 17, fig. 19 (Genotype, Loxostoma subrostratum 
EHRENBERG). 


Loxostoma Howr, Jour. Pal., Vol. 4, 1930, p. 329; Cusaman, Custman Lab. Foram. Res., Special 
Publ. No. 9, 1987, p. 168. 


Bolivina (part) of authors. 


Test in the earlier stages similar to Bolivina, in adult tending to become uniserial with 
‘terminal aperture. 


This genus with its early members, appearing in the upper Cretaceous, conti- 
nues to the present oceans; its greatest development seems to be in the present 
tropical waters at moderate depth. 


Loxostoma amygdalacforme (Brapy) 
Pl. 16 (5) fig. 7. 


1884. Boliwvina amygdalacformis Brapy, Rep. Voy. Challenger Zool. Vol. 9, p. 426, pl. 53, figs. 28, 29. 

1911. Bolivina amygdalaeformis Cusaman, U.S. Nat. Mus., Bull. 71, pt. 2, p. 42, text-figs. 69a, b. 

1921. Bolivina amygdalaeformis Cusuman, Ibid., Bull. 100, p. 188, pl. 26, fig. 3. 

1937. Loxostoma amygdalaeforme CusumMan, Cusaman Lab. Foram Res., Special Publ. No. 9, p. 183. 
pl. 21, figs. 21-23. 

The types are from a Challenger station off the Philippines in 95 fathoms. 
‘There are also many records of this species from the late Tertiary and recent 
material of the Indo-Pacific region. 

Distribution in Japan: 

Recent : Pacific side of Japan. 
Fossil : unknown. 


Loxostoma karrertanum (Brapy) 
Ris tGN(S)eties=Ga,sb lab: 


1884. Bolivina karreriana Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 424, pl. 53, figs. 19-21. 
1898. Bolivina karreriana Eacrr, Abh. kin. bay. Akad., Wiss., Miinchen, Cl. I, Vol. 18, p. 299, 
pl. 8, figs. 38, 39. 

1911. Bolivina karreriana CusHMan, U.S. Nat. Mus., Bull. 71, pt. 2, p. 40, text-fig. 65. 

1921. Bolivina karreriana Cusaman, Ibid., Bull. 100, p. 131, pl. 26, fig. 4. 

1937. Loxostoma karrerianum Ousaman, Cusaman, Lab. Foram. Res., Spec. Publ., No. 9, p. 184, pl. 

21, fig. 17. 

The types are from the Challenger station 232, in 345 fms., south of Japan. 
The species is widely distributed in the Pacific in fairly deep water. It is most 
abundant off southern Japan and off New Zealand. 

Distribution in Japan: 

Recent: Pacific and Western Japan Sea, but doubtful in the Northern Japan Sea. 
Fossil: Plio-Pleistocene of Tiba, Kanagawa, and Sizuoka prefectures. 


Loxostoma amygdalaeforme tokiense n. subsp. 
Pl. 16 (5) figs. 3a, b. 


The present fossil differs from the typical amygdalacforme by the prominent raised cos- 
yale 
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tae which ornament the whole test. 

Holotype (Reg. No. 21426) trom the Pliocene of Joki, Aki-gun, Koti prefecture. 

Cusuman records L. amygdalaeforme (Brapy) from the Albatross stations D 
4875, Korea Strait, in 59 fms., D 4964, off southeastern Japan, in 37 fms., and D 
4883, Eastern Sea of Japan, in 53 fms. The present subspecies has not yet been 
found in the adjacent seas of Japan. 

Genus Bifarina PaRKxEeR and Jongs, 1872 
Bifarina Parker & Jones, Ann. Mag. Nat. Hist., ser. 4, Vol. 10, 1872, p. 198 (Genotype, Dimorphina 
saxipara FHRENBERG); CusHMAN, Cusaman Lab. Foram. Res., Special Publ. No. 9, 1937, p. 196 

Dimorphina EXRENBERG, 1854. 

“Test with the earlier chambers biserial, later ones uniserial, uniserial portion making 
up most of the test in most species; wall calcareous, perforate: aperture in the young as 
in Bolivina. later terminal and rounded.” (CUSHMAN) 

According to CusHman, the genus appearing first in the Jurassic, found its 
well developped species in the Eocene, but the best characterized species are the 
recent ones of the Indo-Pacific. 


Bifarina japonica n. sp. 
Pl. 16 (5) fig. 12. 


Test elongate, early portion biseriai; somewhat compressed, later portion uniserial, nearly 
rounded in transverse section; chambers distinct, excavated on lower side, often with a broad 
collar-like projection in a band about middle portion of uniserial chambers ; sutures strongly 
depressed ; wall smooth, except for raised band on each chamber ; aperture terminal, ellipti- 
eal with a distinct lip. Length ca. 1 mm. 

Holotype (Reg. No. 21444) from the Séyé-maru station 347, Kii Channel, in 126 fathoms. 

The present form more,or less resembles B. fimbriata (MiuErr), but may be 
easily distinguished from it by the different characters of chambers. 

Distribution in Japan: 

Recent : Pacific side of Japan. 
Fossil : unknown. 


Genus Rectobolivina CusHman, 1927 


Rectobolivina Cusuman, Contr. Cusaman Lab. Foram. Res., Vol. 3, 1927, p. 68. (Genotype, Sagrina 
bifrons BRapy) 
Sagrina (part) and Siphogenerina (part) of authors. 
Test elongate, somewhat compressed, early chambers biserial, later uniserial; wall cal- 
careous, perforate; aperture terminal, rounded with a slight lip. 
Some of the forms have been placed in Stphogenerina, and the generic posi- 
tion of some of the species is confusing. 


Rectobolivina bifrons (BRapy) 
Pl. 16 (5) figs. 11a, b. 


1884. Sagrina bifrons Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 582. pl. 75, figs. 18-20. 
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1893. Siphogenerina bifrons Eaarr, Abh. kén. bay. Akad. Wiss., Miunachen, Cl. II, Vol., 18 p. 317, 
pl. 9, figs. 25, 26, 29. 
1913. Siphogenerina bifrons Cusuman, U.S. Nat. Mus., Bull. 71, pt. 3, p- 105, pl. 45, figs. 1, 2, 5-7. 
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1921. Siphogenerina bifrons Cusuman, Ibid., Bull. 100, p. 277, p36, figs, 25 3: 
1926. Siphogenerina bifrons Cusuman, Ibid., Proc., Vol. 67, art. 25, p. 16, pl. 8, figs. 7-9; pl. 4, fig. 4. 
1927. Kectobolivina bifrons Cusuman, Contr. Cusaman Lab. Foram. Res., Vol. 3, p. 68. 
1937. Kectobolivina bifrons Cusuman, Ibid., Spee. Publ., N. 9, p. 204, pl. 23, figs. 13, 14. 
This species is best developed in the region from Japan southward to the 
Philippines and Malay Archipelago. 
Distribution in Japan: 
Recent : Pacifie unknown in the Japan Sea. 
Fossil: Plio-Pleistocene of Tiba and Sizuoka prefectures. 


Genus Bolivinella CusHMan, 1927 
) 


Bolwineila Cusuman, Contr. Cusuman, Lab. Foram. Res. Vol. 2, pt. 4, 1927, p. 79 (Genotype, Tea- 

twlaria folium PARKER and JONES.) 

“Test much compressed, the proloculum in the megalospheric form rectangular, in the 
microspheric form the young is apparently planospiral, later chambers biserial, chambers long 
and recurved, not overlapping ; wall caleaieous, perforate; aperture transverse to the com- 
pression of the test with numerous papillae at the base of the opening.” (CUSHMAN) 

This genus occurs in the Eocene and continues to the present sea, especially 
of the Indo-Pacific. 


Bolwinella foliwm (PARKER and JoNEs) 


1884. Textularia folium Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 357, pl. 42, figs. 1-5. 
1936. Bolivinella elegans Asano, Jour. Geol. Soc. Japan. Vol. 43, No. 515, p. 619, pl. 33, fig. 3. 


There are considerable variations in this species. The present form is very 


similar to Brapy’s figure 3. 


Distribution in Japan: 
Recent : Sdy6 Maru station 345, off Murotozaki, Sikoku, in 199 meters. 


Fossil: Pliocene of Nakanosawa, Kuromatunai-mura, Suttu-gun, Hokkaidé, 


Genus Bolivinita CusHMaAN, 1927 


Bolivinita Cusuman, Contr. Cosuman Lab. Foram., Res., Vol. 2, pt. 4, 1927, p. 90 (Genotype, Textu- 
laria quadtilatera ScHWAGER.) 
“Test with chambers biserial, periphery and broader sides all concave with strongly 
developed angles giving a quadrate end view to the test; wall calcareous, perforate; aperture 
large at base of inner margin in the median line.” (CUSHMAN) 


The members of this genus seem to be common in shallow, warm waters of 
the present oceans. 
Bolivinita quadrilatera (ScHWAGER) 
Pl. 16 (5) figs. 17, 18. 
1866. Textularia quadrilatera Scuwacer, Novara Exp. Geol. Theil., Vol. 2, p. 253, pl. 7, fig. 10. 
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1884. Textularia quadrilatera Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 358, pl. 42, figs. 8-12 
1897. Textularia quadrilatera Furnr, U.S. Nat. Mus., Mise. Rep., p. 283, pl. 28, fig. 3. 
1911. Teaxtularia quadrilatera Cusnman, Ibid., Bull. 71, pt. 2, p. 24, text-figs. 42-44. 
The present form seems to be widely distributed in the northwestern Pacific. 
The types are from the Pliocene of Kar Nikobar. 
Distribution in Japan: 
Recent : Pacific; unknown in Japan Sea. 
Fossil: Pleistocene of Tiba, Kanagawa, Sizuoka and K6ti prefectures. 


Bolivinita quadrilatera cuneata 1. subsp. 
Pl. 16 (5) figs. 19a, b. 


Test nearly wedge-shaped, similar to that of B. quadrilatera (ScHWaGER), but differing 
from it by curved chambers which overlap the predecessors. 
Holotype (Reg. No. 21427) from the Plio-Pleistocene of Muraoka-mura, Kamakura-gun, 
Kanagawa prerecture, 
Distribution in Japan: 
Reeent : unknown. 


Fossil: Plho-Pleistocene of Kanagawa prefecture. 


Genus Geminaricta CusHMan, 1936 


Geminaricta Cusaman, Cusuman Lab. Foram. Res., Special Publ. No. 9, p. 61. 

Bolivinella Cosuman (part), Contr. Cusaman Lab. Foram. Res., Vol. 5, 1929, p. 33. 

“Test in the early stages biserial, compressed, in the adult uniserial; wall calcareous, 
perforate ; aperture in the adult consisting of a small rounded openings well separated from 
one another toward the ends of an elongate, elliptical depression in the terminal wall.” 
(CUSHMAN) 


The genus is a specialized one and has been confined to the Miocene of the 
southern France. But Cusuman says, “It is possible that this genus may be found 
in the Indo-Pacific or Australian regions, as other forms of the Miocene of France 
show this range.” 


Geminaricta pacifica n. sp. 
Pl. 16 (5) figs. 22a, b. 


Test nearly triangular, early portion biserial, and tapering, later portion uniserial, sides 
nearly parallel, periphery in early portion aeuie, later rounded; chambers distinet, not in- 
flated ; sutures distinetly raised, very slightly curved; wall roughened; aperture terminal, 
elongate, with two small openings at both ends. Length up to 0.5mm. 

Holotype (Reg. No. 21445) from the Séyé-Maru station 578, Toyama Bay, in 187 fathoms. 

This is the first record of the recent form of this genus. 

Distribution in Japan: 

Recent : 'loyama Bay, Japan Sea. 
Fossil: unknown. 


Finally I wish to offer my warmest thanks to Prof. H. Yaxse of the Institute 


of Geology and Palaeontology, Téhoku Imperial University, Sendai, Japan, under 
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whose direction I am studying the Neogene Foraminifera faunas of Japan, for 
kindly correcting and reconstructing this note before publication. 


H AS #E Bolivina BH FL HR Ga BD 

Bolivina RAGED) © A FLEK ICA UC ik, 3 Cusaman © monographic study #84), WY E C4bar 
SKBOkK, ARHEOLOK MT SEMA, 20 Fe MAT SCL MWR, HOH Bolivina han- 
zawart, B. subangularis ogasaensis, B. pseudodifformis, Loxostoma amygdalaeforme iokiense, Bolivinita qua- 
drilatera cuneata (AA ORAAEM ORG TLO AD BRASH, Hbowbpa-blk, Bilt, thasdeic br cH 
Trevyxe EMER SNe CHS, fe Geminaricta BoA Ble, KMAKIND Miocene DAK [RENTHAKEO 
CHS, BIE ALRROPMEAAILEO SDK, ABO’CDLBALHNS 1 HMLBALK. REC LEO 
REFIT DEB iN 4 OCHS, 


67. On the Japanese Species of Uvigerina 
and lis Allied Genera 


By 


Kiyosi ASANO 


(Contribution from the Institute ot Geology and Palaeontology, Téhoku Imperial University, 
Sendai, Japan: Received January 18th, 1937; read February 12th, 1938) 


In the collection of fossil foraminifera from Japrn of the Institute of geology 
and Palaeontology, there are numerous specimens of the three genera, Uvigerina, 
Angulogerina and Trifarina, their localities are ; 


1. Wakimoto, Oga Peninsula, Akita prefecture ; Pliocene; Coll. K. Asano. 

Taya, [wamisannai-mura, Kawabe-gun, ditto; Pliocene; Coll. K. Asano. 

Sade Island, Niigata prefecture; Pliocene; Coll. Y. Ozawa. 

Natukawa-dani, Kitadyé-mura, Kariha-gun, ditto; Pliocene; Coll. K. Hanzawa. 
Tagawa, Konado-mura, Nisi-tonami-gun, Toyama prefecture ; Pliocene; Coll. K. 
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Sematanoseki, Sit6-mura, Itihara-gun, Tiba prefecture; Pleistocene; Coll. M. Naka- 
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Sanuki-mati, Kimitu-gun, ditto; Pliocene; Coll. F. Urpa. 
Kamo, Toyato-mura, Awa-gun, ditto; Pliocene; Coll. F. Uspa. 
Hiroseitiba, Kokubunzi-mura, ditto; Pliocene; Coll. F. Unpa. 
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10. Nisi-Nagata, Toyohusa-mura, ditto ; Pliocene; Coll. F. Uxzpa. 
11. Takaya, Tomioka-mura, Kamakura-gun, Kanagawa prefecture ; Plio-Pleistocene + 
Coll. F. Unpa. 
12. Yazu, Kanazawa-mati, Kuraki-gun, ditto; Pliocene; Coll. M. Nakamura. 
3. Nozima, ditto, Pliocene; Coll. M. NAKAMURA. 
14. Osikiri, Héngé-mura, Kamakura-gun, ditto; Plio-Pleistocene ; Coll. M. NAKAMURA. 
15: Naganuma, Toyota-mura, ditto; Plio-Pleistocene ; Coll. FF. Urpa. 
16.. Asuka, Taruki-mura, Ogasa-gun, Sizuoka prefecture ; Phocene; Coll. R. Aoxtr. 
17. Kamiyasiki, ditto; Piocene; Coll. R. Aoxt. 
18. Hosoya, Haranotani-mura, ditto; Pliocene; Coll. R. AOKI. 
19. Sugiya, Nangd-mura, ditto; Coll. R. AoKi. 
20. Ketienzi, ditto; Coll. R. Aoxt. 
Most of these fossils belong to recent species, but several are not known from 
the adjacent seas of Japan. 
There are 12 species of Uvigerina and its allied genera in Japan, namely: . 


Geological range in Japan 


Uvigerina pygmaea d’ORBIGNY Pliocene-Pleistocene-Recent 
Wr ef. bifurcata d’ORBIGNY as 

De tenuistriata REUSS. ” 

U. mediterranea HOPRKER 6) 

(le schwagert BRADY 2 

Ue aculeata WORBIGNY os 

Wie ef. peregrina CUSHMAN Phocene 

U. yabet D. Sp. 45 

U. subsiriaéa n. sp. 5 

U. pseudoampullacea n. sp. Recent 


Angulogerina japonica vu. Sp. s 


Trifarina bradyi CUSHMAN = 

Of these forms, U. yaber, U. substriata and U. cf. peregrina are not yet known 
living, while U. mediterranea, U. tenwistriata and U. schwageri are fairly common 
in the Plo-Pleistocene depodits of Tiba, Kanagawa and Sizuoka prefectures, but 
apparently absent in those of the Japan Sea side. Other forms are widely distributed 
in Japan, both fossil and recent. 

As a rule, Uvigerina and its allied genera are abundant in fairly deep water 
of the present seas. 

Before going into the descriptions of the species, the writer wishes to offer 
his warmest thanks to Prof. H. Yanr of the Institute of Geology and Palaeontology, 
Tohoku Imperial University, Sendai, Japan, under whose supervision the present 
work was carried out, for kind suggestions and correction of this article before 
publication ; he is indebted to those who kindly submitted their specimens to him 
for study. 


Genus Uvigerina d’Orpieny, 1826 


Uvigerina @Orgieny, Ann: Sci. Nat.. vol. 7, 1826, p. 269. (Genotype, U. pigmaea d’OrpBiIGNy) 
Uhligina ScuuseErt, Sitz deut. naturw. med. Ver. Béhmen, 1899, p. 222. 
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“Test generally triserial, elongate, fusiform, rounded in transverse section; chambers 
distinct and inflated; wall caleareous, perforate; aperture terminal, rounded, with a neck 
and phialine lip. often with a spiral tooth and an internal twisted tube.” (CUSHMAN) 

‘Uvigerina seems to have been derived from Uvigerinella with a virguline 
aperture. The members of this genus are, in general, specifically distinguished 
from one another by the difference in the form and arrangement of chambers and 
in the ornamentation of wall. Although some species of Uvigerina have short 
geologic ranges and are good horizon makers, most of the species are difficult to 
distinguish, and too rare in occurrence to be of much stratigraphic value. 


Uvigerina pygmaea VORBIGNY 


Compare with: Uvigerina pygmaea Cusuman, On Uviyerina pygmaea A Oreiany, Contr. Cushman, 

_ Lab. Foram. Res., vol. 6, pt. 3, 1930, p. 62, pl. 9, figs. 14-20. 

Various forms of costate Uvigerinae have been referred to this species by 
many authors. In 1927, CusaMman visited the type locality, Coroncina, near Siena, 
Italy and collected abundant material. According to his study, the test of this 
species is fairly small and elongate, with the width of initial end differing much 
in the microspheric and megalospheric forms. All but the last one or two cham- 
bers have rather sharp longitudinal costae, usually discontinuous over sutures ; 
costae are replaced by numerous short spines on the last one or two chambers. 

The apertural end has a distinct neck, elongate and slender, and in well pre- 
served specimens thers is a distinct lip. The specimens at my disposal from the 
Plio-Pleistocene of Japan, as shown on Plate 17 (6), figs. 5-7 varys considerably in 
the shape of chambers, but otherwise are quite similar to d’ORBIeNy’s pygmaea, 
illustrated by CusHMAN. 


Distribution in Japan: 
Recent : Pacific and Japan Sea. 
Fossil: Pliocene of Akita, Niigata, and Toyama prefectures (1, 2, 4, 5); Plio-Plei- 
stocene of Tiba prefecture (6, 7). 


Uvigerina cf. bifurcata V@ORBIGNY 
Pl. 17 (6) figs. 3, 4. 


Compare with: 1839. Uvigerina bifurcata d’Orpieny, Foram. Amér. Mérid., p. 53, pl. 7, fig. 17. 

1858. Uvigerina pygmaea Wivuramson, Rec. Foram. Gt. Britain, p. 66, pl. 5, figs. 188, 139. 

1884. Uvigerina pygmaea Bravy (part), Rep. Voy. Challenger Zool. vol. 9, p. 575, pl. 74, figs. 13, 14. 

d’Orprieny distinguishes U. bifurcata from U. pygmaea by the arrangement 
of costae, which “ au lieu de se continuer sur tout [hauteur de chaque loge, sout in- 
terrompues, ou bifurquées, caractére constant chez tous les individus.” But WIL- 
LIAMSON and Brapy say that the difference is not sufficient to consititute a speci- 
fic distinction. Cusuman, emphasizes that Brapy’s figures of U. pygmaea VOr- 
piGNy in the Challenger Report are of two distinct species. The writer considers 
that Brapy’s figures 13, and 14 on Plate 74, may be separated from the. others 
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(Figs. 11,12) by the well-defined raised costae and more slender and elongate test. 
These forms are perhaps referrable to d’Orprany’s bifurcata, but an accurate 
identification is impossible without a study of the original specimen. 
Distribution in Japan: 
Recent : Japan Sea and Pacifie. 
Fossil: Pliocene of Akita, and Niigata prefectures (1,3, 4); Plio-Pleistocene of Tiba 
and Kanagawa prefectures (7, LO, 12, 13, 15). 


Uvigerina mediterranea Horxer 
Pl. 17 (6)-figs. 8, 10, 11, 14, 15. 


1982. Uvigerina mediterranea Horxer, Publ. Staz. Zool. Napoli, vol. 12, Fase. 1, p. 118, text-fig. 32. 


The present form, once referred by many authors to U. pygmaea d’ORpIGNY, 
was first separated by Horxrr from the typical d’Orpicny’s pygmaea. According 
to Horxrr there are three forms in this species ; one is larger than the two others, 
which are transitionally variable to one another, and generally slender, tapering 
to the initial end. These three forms explained to be due to “ Trimorphism”’ are 
respectively named as B, Al and A2 forms. 

Distribution in Japan: 

Recent : Pacific. 
Fossil: Plio-Pleistocene of Tiba and Kanagawa prefectures (7; 10, 11, 14, 15) and 
Pliocene of Sizuoka prefecture (17, 20) | 


Uvigerina tenurstriata Reuss 
ELH (Gietiesauloaeles 


1884. Uvigerina tenuistriata BrapK, Rep. Voy. Challenger Zool., vol. 9, p. 574, pl. 74, figs. 4-7. 
1893. Uvigerina tenuistriata Eacer, Abh. kon. bay. Akad. Wiss.. Cl. II, vol. 18, p. 315, pl. 9, figs 
44, 52. 

1913. Uvigerina tenuwistriata Cusaman, U.S. Nat. Mus., Bull. 71, pt. 8, p. 95, pl. 42, fig. 4. 

1921. Uvigerina temustriata Cusuman, Ibid., Bull. 100, p. 269, pl. 55, fig. 2. 

1926. Uvigerina tenuistriata Coapman, New Zealand. Geol. Surv., Pal. Bull. II, p. 70, pl. 14, fig. 9. 

Test elongate, subeylindrical, tapering to apical end, composed of numerous chambers 
ornamented with numerous fine, longitudinal costae; sutures distinct ; aperture with a short 
tubular neck and a distinet phialine lip. 


The species may easily be distinguishable from U. mediterranea Horkrr by 
much elongate test with very finely striated ornamentation. 
Distribution in Japan: 
Recent: Pacific, and Wakasa Bay, Japan Sea. 


Fossil : Plio-Pleistocene of Takaya, Muraoka-mura, Kamakura-gun, Kanagawa pre- 
fecture. 


Uvigerina schwagert Brapy 
Pl. 17 (6) figs. 19, 20, 24, 30. 


1884. Uvigerina schwageri Brapy, Rep. Voy. Challenger Zool., vol. 9, p. 575, pl. 74, fig. 8-10. 
aS 
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1913. Uvigerina schwageri Cusaman, U.S. Nat. Mus., Bull. 71, 19, G5 19s BG soll By salegsl. Sy 2h 
1921. Uvigerina schwageri Cusaman, Ibid., Bull. 100, p. 270, pl. 55, figs. 3-5. 

The species originally described by Brapy from the Philippines is very com- 
mon in the region. CusuMan says “ Apparently the region south of Japan, where 
so many species reach their northern limits, is too cold for this species, for 1t was 
not noted there.” The species is also absent in our collection of recent Foramini- 
fera from the adjacent seas of Japan, but fairly common in the Plio-Pleistocene 
of Tiba and Sizuoka prefectures. 

Distribution in Japan: 

Recent : unknown. 
Fossil: Pliocene of Tiba and Sizuoka prefectures (8, 9, 10, 18, 19). 


Uvigerina aculeata d’ORBIGNY - 
JPL AU ((B) sales WS}, 
1846. Uvigerina aculeata d’OrpiGNy, Foram. Foss. Vienne, Pell pl ali hes eA a2s: 
1884. Uvigerina aculeata Brapy, Rep. Voy. Challenger Zool., vol. 9, p. 578, pl. 75, figs. 1, 2. 
1913. Uvigerina aculeata Cusaman, U.S. Nat. Mus., Bull. 71, pt. 38, p. 100, pl. 43, fig. 4. 
1921. Uvigerina aculeata Cusaman, Ibid., Bull. 100, p. 278, pl. 55, fig. 6. 

Next to Uvigerina schwagert Brapy this is a common species in the Philip- 
pine regions. CusHMaNn records it from the Albatross Station D 4957, off Japan, 
in 487 fathoms. 

Distribution in Japan: 

Recent : Pacific. 
Fossil: Pliocene of Tiba prefecture (8, 9, 10). 


Uvigerina pseudoampullacea n. sp. 
Pl. 17(6) figs. 28, 29. 
Compare with: 1913 Uvigerina ampullacea Cusaman (not Brapy) U.S. Nat. Mus., Bull. 71, pt. 
3, p. 102, pl. 42, figs. 3a, b. 

Test elongate, composed of a more or less compact spiral of chambers in early portion 
followed by two or more chambers uniserially arranged; wall finely hispid; aperture with 
an elongate neck and phialine lip. Length up to 0.8mm. 

Holotype (Reg. No. 21428) from the Séyé-Maru station 345, near Muroto-zaki, Sikoku, 
in 199 meters. Paratypes are from the Sdyé-Maru station 297, near Tanegasima in 516 
meters. 

Distribution in Japan: 

Recent: Pacific along the coast of Southwestern Japan. 


Fossil : unknown. 


Uvigerina yaber n. sp. 
Pl. 17(6) figs. 1, 2. 

Test elongate, subeylindrical, tapering at apical end, composed of numerous chambers 
with several distinct longitudinal costae except last formed-chambers ; aperture with a short 
neck and distinct phialine lip. Length up to 1.5mm. 
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Holotype (Reg. No. 21429) from fhe Pliocene of Wakimoto, Oga Peninsula, Akita pre- 
fecture. 
The present form is similar to U. tenwistriata Reuss, but differs in less num- 
ber of costae. Furthermore the last few chambers are not ornamented with costae. 
Distribution in Japan : 
Reeent : unknown. 
Fossil: Pliocene Wakimoto sandy shale of Oga Peninsula, Akita prefecture. 


Uvigerina substriata n. sp. 
Pl. 17(6) figs. 21, 22. 

Test subcylindrical, composed of 5 or 6 whorls; chambers numerous, inflated; sutures 
distinct, gently curved, depressed; wal! striated only near sutures; aperture at end of a 
short, neck and surrounded by a phialine lip. Length up to 1.8mm. 

Holotype (Reg. No. 21430) from the Plio-Pleistocene of Sanuki-mati, Kimitu-gun, Tiba 
prefecture. 


This new species is very distinct in sutures crossed by numerous fine striae. 


Uvigerina cf. peregrina CusHMAN 
Pl. 17(6) fig. 18. 
Compare with: 1923. Uvigerina peregrina Cusaman, U.S. Nat. Mus., Bull. 104, pt. 4, p. 166, pl. 
42, figs. 7-10. 
1927. Uvigerina peregrina GALLOWAY and WIsELER, Jour. Pal., vol. 1, No.1, p. 76, pl. 12, figs. 1, 2. 
The specimens are very close to CusHMAN’s peregrina in short, high plate-like 
costae, which are granular on surface, spinose or brocken near apertural and 
initial ends. But the last few chambers are considerably larger in the present 
fossil which is wedge-shaped in general outline of test. 
Distribution in Japan: 
Recent : doubtful. 
Fossil: Phocene Wakimoto sandy shale of Oga Peninsula, Akita prefecture. 


Uvigerina sp. 
Pl. 17(6) fig. 16. 


Test very rmall, fusiform, composed of about 3 whorls; chambers few, very slightly 
inflated ; sutures distinct, depressed; wall smooth, not ornamented; aperture terminal with 
a thickened lip and short neck. 


The form differs from U. canariensis ’OrBIGNyY by less number of chambers 
which are less inflated. 


It is possible that this is merely a young stage of smooth surface Uvigerinae, 
such as U. canariensis d’Orxpieny or U. farinosa HanrKken. 


Genus Angulogerina Cusnman, 1927 


Angulogerina CusamMan, Contr. Cusaman Lab. Foram. Res., vol. 3, 1927, p. 69. (Genotype, Uvigerina 
angulosa WILLIAMSON) 


Uvigerina (part) of authors. 


“Test tviserial, elongate, the whole test angled, with three flattened sides and distinct 
== 
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angles; wall caleareous, perforate; aperture at the end of a short neck, with a phialine 
lip.” (CusHMAN) 

Angulogerina is a specialized form not far removed from Uvigerina, in which, 
besides being trihedral, the later chambers tend to become uniserial. 


Angulogerina japonica n. xp. 
Pl. 17(6) fig. 17. 

Test generally triangular in section, both ends sharply pointed, the angles with sharp 
earinae; chambers few, sometimes indistinct. only slightly inflated; sutures indistinct, slightly 
depressed; wall ornamented with several longitudinal costae; aperture terminal, with a 
short neck and distinct hp. Length up to 0.8mm. 

The present species differs from A. angulosa (WiLLTAMson) by the sharply 
pointed apical end and distinctly carinated edges. 

Holotype (Reg. No. 21431) from Urasimasy6, Wakasa Bay, Japan Sea, in 190 meters. 

Distribution in Japan : 

Recent: Japan Sea. 
Fossil: Pliocene of Ketienzi, Nangé-mura, Ogasa-gun, Sizuoka prefecture. 


Angulogerina sp. 
Pl. 17(6) fig. 26. 
In this form chambers are very indistinct due to prominent costae; apical 
end is sharply pointed and edges are strongly carinated. 
Distribution in Japan : 
Recent : S6y6-maru station 352, West coas’ of Ki Peninsula, in 154 maters. 
Fossil: unknown. 


ia) 


Genus Trifarvna CusumMan 1928 


Trifarina Cusuman, U. 8S. Nat. Mus., Bull. 104, 1923, pt. 4, p. 99 (Genotype, Trifarina bradyi 


CUSHMAN). 
Rhabdogonium Brapy (not Reuss) Rep. Voy. Challenger Zool, vol. 9, 1884, p. 524. 
Triplasia CusHMAN (not Reuss) U. 8. Nat. Mus., Bull. 71, 1918, pt. 3, p. 62. 


“Test elongate, triangular in transverse section; the early chambers in an irregular 
spiral, later ones very loosely so or even uniserial; wall thin, translucent, finely punctate ; 
aperture terminal not radiate, at the end of a short, often phialine lip.” (CusHman) 

Trifarina is a homeomorph of Siphogenerina, although it is not known to 
have a siphon. 

Trifarina bradyi CusHMan 


2 


1923. Trifarina bradyi Cusaman, U. 8. Nat. Mus., Bull. 104, pt. 4, p. 99, pl. 22, fig. 3-9. 
There are numerous records for this species, both Pacific and Atlantic. 
Distribution in Japan: 

Recent : Sdyé-maru station 485, off the coast of Simane prefecture, Japan Sea in 


93 meters. 
Fossil: doubtful. 
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Figs. la, b. 
Fig. 2. 

Figs. 8a, b. 
Figs. 4a, b. 
Figs. 5a, b. 
Figs. 6a, b. 
Figs. 7a, b. 
Figs. 8a, b. 


Figs. 9a, b; 10a, b. 


Fig. 11. 


Figs. la, b; 2a, b. 


Figs.- 3, 8. 

Figs. 4a, b. 
Figs. 5a, b. 
Figs. 6a, b 
Figs. 7a, b. 
Figs. 9a, b. 


Figs. 10a, b. 
Figs. lla—e. 
Figs. 12a, b. 
Figs. 18a, b. 


Fig. 14 


Figs. 1, 15. 


Fig. 2. 

Figs. 3a, b. 
Figs. 4a, b. 
Figs. 5a, b. 


Figs. 6a, b. 
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Explanation of Plate 14 (3) 


Elphidium crispum (Linnk) x 25. 

Elphidium kusiroense n. sp. x60, 

Elphidium advenum (CusHMan) x25. 

Eiphidium subgranulosum n. sp. x50. 

Elphidium jenseni (CuSHMAN) x25. 

Liphidium craticulatum (Ficatet and Mouu) x20. 
Elphidium ef. fabum (Ficuter and Morn) x28. 
Elphidiella nagaot n. sp. x 20. 

Elphidium yabei n. sp. x 25. 

Elphidium yezoense Asano, (Photo.) 65. 


Explanation of Plate 15 (4) 


Nonion japonicum n. sp. x25. 

Nonion manpukujiense OTUKA x25. 

Nonion scaphum (Ficuten, and Moni) x30. 
Noniow boueanum (dORBIGNY) var. x 25. 
Nonion subturgidum (CUSHMAN) 80. 

Nonion cf. umbilicatulum (Montagu) x30. 
Astrononion stelligerum (Q’ORBIGNY) x80. 
Nonion pompilioides etigoense n. subsp. 30. 
Pseudononion japonicumAsano x40. 
Nonionella pulchella Hapa x50. 

Nonion pompilioides (Ficatren and Morn) x25. 
Nonion grateloupi (d’Orpieny) x30. 


Explanation of Plate 16 (5) 


Bolivina hantkeniana Brapy 

Fig. 1. Recent, off Murotozaki, Sikoku. x 40. 

Fig. 15. Pliocene of Ioki, Aki-gan, K6ti prefecture. x 30. 
Bolivina bradyi n. sp. 

Recent, west coast of Kii Peninsula. x40. 
Loxostoma amygdalaeforme iokiense n. subsp. 

Pliocene of Ioki, Aki-gun, K6ti prefecture. x35. 
Bolivina pseudodifformis n. sp. 

Pliocene of Sanuki-mati, Kimitu-gun, Tiba prefecture. 40. 
Bolivina robusta Brapy 


Pliocene of Hosoya, Haranotani-mura, Ogasa-gun. gizuoka prefecture. 


Loxostoma kerrerianum (Brapy) 
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Fig. 7 


Figs. 8, 18a, b. 


Fig. 9. 
Fig. 10. 


Figs. lla, b. 


Fig. 17. 
Fig. 18. 
Figs. 19a, b. 
Fig. 20. 


Figs. 21a, b. 


Missed. 
Figs. 3, 4, 9. 
Figs. 5, 6, 7. 


Figs. 8, 10, 1J,14,15. 


Fig. 18. 


Figs. 19, 20, 24, 30. 


Figs. 21, 22. 
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Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. 35. 
Loxostoma amygdalaeforme (Brapy) x 40. 

Recent, Tosa Bay, Sikoku. 40. 
Bolivina hanzawai ASANo 

Fig. 8. Pliocene of Ioki, Aki-gun, K6ti prefecture. 30. 

Fig. 18. Pliocene of Hosoya, Haranotani-mura, Sizuoka prefecture. x 30. 
Bolivina spinescens Cusuman 

Recent, Eastern Japan. x 40. 
Bolivina seminuda CusHmMan 

Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. x40. 
Rectobolivina bifrons (Bravy) 


Pliocene of Hosoya, Haranotani-mura, Ogasa-gun, Sizuoka prefecture. x 30. 


Bifarina japonica n. sp. 

Recent, Kii Channel. x40. 
Bolivina aenariensis (Cosra) 

Recent, Kii Channel. x30. 
Bolivina subangularis ogasaensis ASANO 


Pliocene of Hosoya, Haranotani-mura, Ogasa-gun, Sizuoka prefecture. x25. 


Bolivinita quadrilatera (ScHWAGER) 
Recent, off Murotozaki, Sikoku. x45. 
Bolivina striatula CusumMan 
Recent, Eastern Japan. x35, 
Bolivinita quadrilatera cuneata n. subsp. 
Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. x45. 
Bolivinella folium (PARKER and JonEs) 
Recent, off Murotozaki, Sikoku. 450. 
Geminaricta pacifica n. sp. 
Recent, Toyama Bay, Japan Sea. x40. 


Explanation of Plate 17 (6) 


Uvigerina yabei n. sp. 
Wakimoto, Oga Peninsula, Akita prefecture. x 20. 
(?) Uvigerina cf. bifurcata V@ORBIGNY 
Wakimoto, Oga Peninsula, Akita prefecture. 20. 
(?) Uvigerina pygmaea dWORBIGNY 
Wakimoto, Oga Peninsula, Akita prefecture. x 20. 
Uvigerina mediterranea HorKer 
Fig. 8. Muraoka-mura: Kanagawa prefecture x 20. 
Figs. 10, 11. Osikiri, Héngé-mura, Kanagawa prefecture. ~ 20. 
Figs. 14, 15. Ketienzi, Nangé-mura, Sizuoka prefecture. 20. 
Uvigerina tenuisiriata Reuss. 
Muraoka-mura, Kanagawa prefecture. 20. 
Uvigerina sp. 
Wakasa Bay, Japan Sea, 190 meters. x 20. 
Angulogerina japonica n. sp. 
Wakasa Bay, Japan Sea. 190 meters. 30. 
Uvigerina cf. peregrina CusHMAN. 
Wakimoto, Oga Peninsula, Akita prefecture. 20. 
Uvigerina schwageri BRapy 
Figs. 19, 20. Hosoya, Haranotani-mura, Sizuoka prefecture. x 20. 
Figs. 24, 30. Hiroseitiba, Kokubunzi-mura, Tiba prefecture. x 20. 
Uvigerina substriata n. sp. 
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Fig. 20. Sanuki-mati, Kimitu-gun, Tiba prefecture. x20. 
Fig. 22. Kamo, Toyota-mura, Awa-gun, Tiba prefecture. 20. 


Fig. 23. Uvigerina aculeata d’ORBIGNY 
Hiroseitiba, Kokubunzi-mura, Tiba prefecture, x 20. 
Fig. 25. Trifarina bradyi CusaMan 
S6y6-maru station 485, Japan Sea, 93 meters. ~ 20. 
Fig. 26. Angulogerina sp. 
Sdya-maru station 352, west coast of Kii Peninsula, 154 meters. 30. 
Fig. 27. Uvigerina sp. : 
Ditto. x40. 
Figs. 28, 29. Uvigerina pseudoampullacea n. sp. 


Fig. 28 Sdy6-maru station 345, near Muroto-zaki, Sikoku, 119m. x40. 
Fig. 29. Séy6-maru station 297, near Tanegasima, 516 meters. x40. 
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{ZEB IC BEES 2 SOE CW 7) BICC EET SHEARS OS, HIE AS 
CHU L7e? ARE ERO ABA SIMA ZRORASHARWE TC, THIDVKRAER 
UWE SCE SERIE LR. HROR AR HAMS LAR R ER ONAZS hae IC, 
SRS DEAE But, RONDE UE, URS BERRA SER OAD RIESE DS Bg 
$8 (ARE BL OFLC LOC RAO ASU DEM LAME ELC 87 JB 82 BE GE 1 
RAEN) CART ST EDS Re. ESO PA FIERA SA OSE ¢ PEMMIC BLK LC BET ST 
EIGKD GEA) 

hes 1 Se AAS Be OS SC ICHHA LAZU ROB 7 BGO 19%), 13 BR GY 2595) B® 
BLS 5 SAIC OTE © BEHBBA UT S AN RE ICSHAR LF & ODS 3 B (Cinnamomum, 
Tetradenia, Ficus) 3 fF (Ficus sp., Cinnamomum camphora, Tetradenia glauca) AAO TCR 
BERET 10 GH 27%), 16 BE GY 30%) ISAAC OENEAVLOCHS,Q 

Fe HABE (CIAO 2 HBO 9 5, 

Glyptostrobus europaeus Hrwr®?) LTiriodendron honsyuersis Enno”) 


Sequoia sempervirens Enp1®), Sassafras yabei ENDO et Oxursu® 


1) RM: MANOA CARMA. P. 20, 1931. 

2) Kypéd, 8. and Oxursu, H.: Glyptostrobus Cone from the Liriodendron Bed near Sendai. Proc. 
Imp. Acad. Téky6. XII, pp. 188-140, Figs. 1-3, 1936. 

3) Enpé, 8.: A Neogene Species of Sequoia from Japan. Bot. Gazette. XCIV. pp. 605-610, Figs. 
1-18, 1933 ; New Fossil Species of Sequoia from the Far-East. Proc. Imp. Acad. Tékyé, XII, pp. 172- 
175, Figs. 1-18, 1936. 

4) Enpd, 8.: Discovery of Liriodendron Leaves from the Neogene of Japan. Proc. Imp. Acad. 
Tdéky6, X, pp. 590-593, Figs. 1, 2, 1934. 


5) Enpé, S. and Oxursu, H.: A Neogene Species of Sassafras from Japan. Proc. Imp. Acad. 


Toky6, XII, pp. 47-49, Figs. 1-4, 1936. 
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Laxodium (LAG TEARFIAIO FURR OU 4 FY A ICHVET SZ LOCHBE LCIR ALPRROM=EK 
Fd: DIGS, RB ICAT LHPHAMOKKAICS (HEF SLOCH SOBRE Ltt 
AEP LO Hh ICA, Fa )IIKED> & ORE BUG % OPTRA NCES 

Catalpa \LAGSRASFI ANA ROX IBICHRAT ZB CH AB RICHI LEM EEA L LCR < $RRS 
SMC SICT SEV, (EBAY A> 5 HA 7e AOA IE SCTE AIC TAGES 47, 

Firmiana platanifolia (LEYRICHAT 4LOCRMAM ICKL UcHeS IC ESE 24K 

OATHS, HAE UTIEFEDRMORETCH So 

Ilex cornuta |L#AKIBOLE AT ALOCRAPN RB ROLMICHATF ZMIRD DRC, HK 
FREE ASZ & EURO AIN IT o> 5 had CH 7c, (EIA EIEILESS 2 OAL FEHLCH SB, Acer 
truncatum KU Acer francheti \ZJEICXPWARC, Fagus ferruginea \SAGFOKFEIANO Rep 
FICBET 2 Fagus americana (CIEWCHA, 

Populus balsamoides & Ficus ruminiana & \ZIEIC REEL PH lds 5 AGAR S 7c (KA CAE 
EKO Perth cheb PRICES SAS, REICH BOR AIA PIL kb ELS NRO LI 
ANZEIA IEE tC BAEC 2 AAT LA SACHA, HEIRS ERE O AGB L YN TH ICH 
Hz>%A Populus balsamifera lL. CHA, Ficus rwminiana (kK Oswald Harr A428 Schweiz oO 

Osmunda sp. 
* Glyptostrobus europaeus HEER Ficus ruminiana Herr 
Sequoia sempervirens ENDu. Pa. sp. 


Taxodium distichum Rice. Firmiana platanifoia Scrorr et Enpu. 
Taxus cuspidata 8. et Z. Liriodendron honsyuensis Exnd 


— 


Fagus ferrugines Art. 


+ 


* 


* 


Thuja japonica MExim. ¢ Ilex cornuta Lrypiry et Paxton 
Acer diabolicum Bu. Juglans sp. 
A. pictum THUNB. Hydrangea sp. 
A.  rufinerve S. et Z. Kalopanax ricinifolium Mra. 
A. eupalmatum Korpz. Meliosma sp. 
{ A. truncatum Bunge Magnolia sp. 
+ A. francheti Pax. Ostrya japonica Sara. 
A. sieboldianwm Mie. Pirus sinensis L. 
Alnus firma S. et Z. var. sieboldiana Winkie f+ Populus balsamoides GAEPp. 
zAls maalmowiczit CAL. Prunus ssiort Fr. Scum. 
A. hirsuta Turcz Quercus sp. 
Beiula japonica Sires. Q. erispula Bu. 
B. maximomicziana REGEL Q. glauca THUNB. 
B. ermannt CHAM. * Sassafras yabei Exnd et Oxutsu 
Castanea crenata Bu. Sapium japonicum Pax et K. Horrn. 
* Catalpa ovata G. Don. Stewartia pseudocamellia Maxim. 
Celtis sp. Tetradenia glauca Marsum. 
Clethra barbinervis 8. et Z. Ulmus japonica Sara. 
Cinnamomum camphora NEES. et EBERM. Vitis sp. 
Fagus sp. Viburnum furcatum Bu. 
F, crenata Bu. Zelkowa serrata MaKino 


Table I. List of the Fossil Flora found in the Nenosiraishi Plant bed etc. 
{* (Genera) f+ (Species) extinct in Japanese Island, except Taiwan.} 


6) Mrxr, S.: Plant fossils from the Stegodon Beds and the Llephas Beds near Akashi. Jap. 
Jour. Bot. Tdkyé, VIII, pp. 320-322, pl. IX, B. D, Fig. 7, F-H, 1937. 
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On Fossil Plants from the Environs of Sendai (I). 
(Résumé) 


By 


Seidé Enpd 


In the present article is treated a Neogene flora of the Nenosiraisi plant bed. The plant bed is 
one of the prolific plant bearing deposits hitherto found in the environs of Sendai, its type locality 
being Nenosiraisi, about 12km. NW. of the City; the plant bed seems to occupy a considerable area 
around the type locality. 

The material were collected by Mr. H. Okutsu and the writer during the several years past 
from the type horizon and from some others thought to be almost contemporaneous with it. 

The plant species discriminated of the material are listed. The flora consists of 52 species in 37 
genera, and has 7 genera (about 19% of the whole) and 13 species (about 25% of the whole) exotic 
to the present flora of the islands of Japan proper. Some of them, however, are now living in 
Taiwan. Furthermore, 10 genera (about 279% of the whole) and 16 species (30% of the whole) are no 
more living in northern Honsyt. The plant bed is Upper Miocene in age, judged on the mammalian 
and molluscan remains found in the underlying Siogama and overlying Tatunokuti group. 


7) Heer, O.: Die tertidre Flora de Schweiz. III, p. 183, pl. CLII, Figs. 11, 12, 1859. 
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69. Neogene Shells from the Vicinity of the City 
of Takasaki, Gumma-ken, Japan 


By 
Tuneteru OINOMIKADO 
(Read February 12th; received March 26th, 1938) 


At the 6th. Ordinary Meeting of the Palaeontological Society of Japan (1987), 
the occurrence of Neogene mollusks from the Tomioka-Simonita district, Gumma- 
ken was reported by Mr. K. Suzuxt. In 19388, Dr. Huzrmoro and Mr. Kopayasr” 
described the geology of the district, and according to them the geological sequence 
of the Neogene deposits is as follows (in descending order). 

1. Akima bed: Conglomerate, agglomerate, and lava flow. 

2. Itahana bed: Alternation of sandstone, shale and conglomerate ; lignite 
beds containing plant leaves at the upper. 

3. Tomioka bed: Alternation of sandstone and shale, and conglomerate. 

4. Usibuse bed: Sandstone. 

5. Kanohara bed: Conglomerate. 

Dr. Huzimoro and Mr. Koxayast collected Lepidocyclina and Miogypsina from 
the Tomioka bed and many mollusks from the Itahana bed. They cancluded that 
the age of the Tomioka bed is referred to Miocene, and the Itahana bed, which 
unconformably covers the Tomioka bed, is Pliocene in age. 

The writer collected some interesting species of Mollusca from the Itahana 
bed. The distinguished forms are as follows: 
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1) Huzrmoro and Kopayasi: Jour. Geol. Soc. Japan, Vol. 45, No, 533, pp. 205-226, 1938. 
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(CRiee rare ee teaee sir equen) 
Loe. 1. Higasinodono, Iwanoya-mura, Usui-gun. 
Loe. 2. Suyama, Iwanoya-mura, Usui-gun. 
Loc. 3. 'Annaka-mati, Usui-gun. 


It is interesting that there are many common species between the fossil fauna. 


of the Itahana bed and that of the shell beds of Tanagura, Hukusima-ken, des- 
cribed by Dr. Yokoyama” and Messrs. Nomura and Harar?. The geological age 
of the Tanagura Beds is considered by the latter authors as the Middle Miocene. 
The molluscan fauna of the Itahana bed is also related to that of the Kadonosawa 
series in Iwate-ken. Now Messrs. Omura, SawaTart, and Saro of the Nippon Oil 
Company are studying the geology of the above titled region. After the completion 
of their geological survey, the age of the Itahana bed will be discussed. 

The type specimens of Glycymeris k-suzukii n. sp. collected by Mr. Muraxost 


are preserved in the Geological Institute, Faculity of Science, Imperial University 
of Tokyo. The other specimens described in this paper were presented by the 


@ Common species between the Tanagura Beds and the Itahana bed. 
1) Yoxoyama: Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 3, Pt. 4, pp. 197-203, 1931. 
2) Nomura and Harat: Sait6 Hé-on Kai Mus., Res. Bull., No. 10, pp. 109-155, 1936. 
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Nippon Oil Company to the Imperial Geological Survey of Japan. 


Description of the Species 
Glycymeris k-suzukit n. sp. 


Pl. 20 (7), figs. 1, 2, 3. 

Shell fairly large, thick and solid, suborbieular in outline, somewhat longer than high, 
greatly inflated, nearly equilateral. Anterior and posterior ends rounded; antero and 
postero-dorsal margins decending, slightly convex ; ventral margin regularly arcuated. Beak 
rather swollen, prominent, located almost at the center of the dorsal border. Surface or- 
namented with many radiating impressed lines crossed by concentric growth lines which are 
numerous and irregular. Interior of the type specimen unknown. Interior of paratype: 
Ligamental area rather broadly triangular, equilateral, flattened, transversely finely striated. 
Cardinal plate large and thick, the upper margin nearly straight, the lower one broadly 
curved, obtusely angulated at the middle. Teeth about 10 on each side. Inner surface with 
faintly radiating striae. Muscular impression distict, thickened. 

Holotype (in Geol. Inst. Fac. Sei. Imp. Univ. Tokyo.) 73.4mm long; 63.3mm high ; 
29.1mm thick. 

Occurrence: Hatonosukake, Iwadaiva-mura, Kita-kanra-gun (type locality); Name- 
risawa, Annaka-mati, Usui-gun; Higasinodono, Iwanoya-mura, Usui-gun; Suyama, [wa- 
noya-mura, Usui-gun. 

This species is closely allied to G. cisshuensis MaKiyaMa”, but it differs from 
that species in that the shell is more equilateral, more inflated, the beak is larger 
and more swollen. G. k-suzukii also resembles G. nakamurat Maxtyama” and G. 
oinouyet Nomura®’. Compared with G. nakamurai, the new species has a more 
convex shell with larger beak, more numerous radiating striae on the surface, and 
broader ligamental area. It also differs from G. oinowyer in having a more dilated 
shell with more swollen beak. The present new species has the most convex shell as 
seen in the following table. 


Length Height Thickness 
G. e'sshuensis 67 mm 62 mm 22 mm (Gio Pees 5 aN) 
G. nakamurat 78 Zl 26 (Ge 2H 2 iy) 
G. oinouyei 61.5 51.5 22.5 (CH 2 Bs 2 1b) 
62 61.7 19 ian Be aN) 
G. k-suzukit 73.4 63.3 29.1 (Ribs Be 18) 


The new species differs from G. imperialis Kuropa”, a living species of Japan, 
in that the shell is much larger and longer. G. k-suzukii is easily distinguished 
from @. albolineata (LiscuKE)”, a common recent species, in being more circular in 
outline and in possessing a more inflated shell. 

The specimen from the Tanagura Beds, which was referred to G. albolineata 
by Dr. Yoxoyama”, is probably the present species. It was dedicated to Mr. K. 


1) Maxryvama: Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B; Vol. 2, No. 8, p. 155, pl. 18, f. 3,3, 1926 
2) Maxiyama: Op. cit., Vol. 3, No. 1, p. 30, pl. 1, f. 5, 6, 1927. 

3) Nomura: Op. cit., No. 5, p. 74, pl. 3, f. 1, 1935. 

4) Kuropa: Venus, Vol. 4, No. 4, p. 201, pl. 4, 1934. 

5) Liscaxe: Jap. Meer. Conch., Vol. 3, p. 108, pl. 9, f£. 11, 12, 1874. 

6) Yoxoyama: Op. cit., Sec. 2, Vol. 3, pt. 4, p. 199, 19381. 
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Suzuki, who first reported at the meeting of the Palaeontological Society of Japan 
(1937) that the Glycymeris from Hatoncsukake, Iwadaira-mura 1s new to science, 
but he did not give any descriptions. 


Crassatellites swyamensis n. sp. 
Pl. 20 (7), figs 9, 10. 

Shell small, trigonal, somewhat longer than high. Anterior end rounded; posterior end 
obtusely truncated. Antero-dorsal margin straight, sloping, even slightly excavated near the 
beak. Postero-dorsal margin somewhat convex. Ventral margin broadly areuated, finely 
crenated. Posterior ridge obsolete. Sculpture consisting of many, concentric rounded ribs, 
obsolete on the postero-dorsal border. Beak small, pointed, slightly inclined forward. Lu- 
nule distinct, longly ovate. Escucheon lanceolate, longer than the lunule. 

Measurement : 


Length Height Thickness 
Holotype (in Imp. Geol. Surv. Japan) 18.5 mm 15.6 mm 4.7nm 
Paratype 18.1 14.8 unknown 


Occurrence: Suyama, Iwanoya-mura, Usui-gun. 

This species resembles C. nanus (Apams et RexEve)”, a species found in the 
Japanese waters. It differs from the latter species by its more steeply sloping 
convex postero-dorsal margin, and less arched ventral margin. C. pauwila (YorKo- 
yama)” from the Neogene deposits of Titibu is an allied species. But this new 
specics has a more acute apical angle and finer concentric ribs. 


Cardita (Miodontiscus) nakamurat annakensis n. subsp. 
Pl. 20) (7), fies. 7, 8. 

The shell is closely allied to C. nakamurai (Yokoyama) but differs in its more numer- 
ous rediating ribs. The species has ten to twelve ribs, while the ribs of the subspecies are 
fourteen to sixteen in number. 

Measurement : 


Length Height Thickness 
Holotype (in Imp. Geol. Surve. Japan) 2mm 4.8mm 1.6 mm 
Paratype No. 1. Ball Sal 1.2 
Paratype No. 2. 4.0 4.5 unknown 


Occurrence: Annaka-mati, Usui-gun. 

The species is closely allied to C. prolongata (CarpEnrER)®. In a former 
paper” the writer combined them into a single species. Dr. ScHENcK has examined 
the specimens of C. nakamurat (Yokoyama), which were forwarded by Mr. OruxKa, 
and answered him as follows “Comparison of Miodontiscus prolongata and ‘ Ve- 
nericardia’ nakamurai shows them to be congenerie but not conspecific”. 


Thracia higasinodonoensis n. sp. 
Jel, OG sheers TH, TID. 


1) Apams and Rerve: Voy. Samarang Moll, p. 81, pl. 23, f. 2, 1850. 

2) Yoroyama: Op. cit., Sec. 2, Vol. 1, Pt. 3, p: 122, pl. 15, £. 8-11, 1925. 

3) Yoxoyama: Jour. Coll. Sci. Imp. Univ. Tokyo, Vol. 44, Art. 7, p. 5, pl. 1, f. 9, 1923. 
4) Carpenter: Brit. Assn. Adv. Sci., Rept. for 1863, p. 642, 1864. 

5) OrnomiKapo: Jour. Geol. Soc. Japan, Vol.44, No. 520, p. 66, 1937. 
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Shell rather small, ovately transverse, swollen in the central and umbonal area, com- 
pressed in the postero-dorsal area, rounded in front, and truneated behind. Antero-dorsal 
margin nearly convex ; postero-dorsal margin straight and horizontal. Anterior end broad, 
rounded ; posterior end truncated, narrower than the anterior. Ventral margin broadly 
arched, rounded in front, sloping straight along the posterior border, slightly excavated 
near the postero-ventral corner. Surface sculptured with irregular concentrie growth lines. 
Posterior ridge oblique, rather distinct. Beak not prominent, located near the middle of 
the shell length. 

M:asurement : 
Length Height Thickness (Both valves 

Holotype (in Imp. Geol. Surv. Japan) 26.9mm 16.3mm 9.1mm. closed) 

Occurrence: Higasinodono, Jwanoya-mura, Usui-gun. 

This species resembles 7. concina Goutp” (=T. papyracea of Yoxoyama)”, 
but differs from that species in that the shell is higher; the ventral margin is 
more arched; the surface behind the posterior ridge is more depressed in the 
middle ; the postero-ventral angle more acute. T. beringt Daty” (=Telline ka- 
kumana YoKoyaMA)” is also an allied species. But Dall’s species has a larger 
shell and more steeply sloping dorsal margin. T. pertrapezoides Nomura” is a 
shell closely allied to this new species. But the former has a larger shell, more 
prominent beak, and less oblique posterior ridge. 


Cylichna kézwkensts n. sp. 
PUSZOR(7) ties a4, 15, 6. 

Shell rather large for the Genus, thin, cylindrical, convolute, tapering at both ends, broadest 
at one-third of the length from the anterior end; posterior end truncated, anterior end 
rounded; surface with obtuse lines of growth and fine impressed transverse striations, the 
latter more distinct near the upper and lower ends and a fine interstrial line lying between 
the striations near the anterior end; aperture as long as the shell-height, narrowed in the 
posterior portion, dilated in the anterior; outer lip thin. 

Measurement : 
Height Diameter 
Holotype (in Imp. Geol. Surv. Japan) 17.4:mm ; 7.7 mm 
Maximum diameter of aperture 
5.8mm 
Diameter of aperture at apical portion 
2mm 
Occurrence:, Annaka-mati, Usui-gun. 

C. musashiensis ToxunaGa” is an allied allied apecies. But the new species is 
easily distinguished by its surface sculpture and more dilated aperture. In the 
sculpture the present species resembles C. copulenta Yoxoyama”, but it differs. 


1) Goutp: Otia Conch., p. 161. 

2) Yoroyama: Op. cit., Vol. 44, Art. 1, p. 171, pl. 14, f. 12, 1922. 

8) Dau: Proc. U.S. Nat. Mus., Vol. 49, p. 442, 1915. 

4) Yoroyama: Op. cit., Sec. 2, Vol. 2, Pt. 4, p. 177, pl. 67, f. 14, 1927. 

5) Nomura: Op. cit., No. 6, p. 50, pl. 7, f. 4, 1935. 

6) Toxunaca: Jour. Coll. Sci. Imp. Univ. Tokyo, Vol. 21, Art. 2, 32, pl. 2, f. 12, 1906. 
7) YoxoyamMa: Op. cit., Sec. 2, Vol. 1, Pt. 7, p. 217, pl. 28, f. 3, 1926. 
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from the latter in that the shell is slender, and the aperture is less dilated in > 


front. 


Explanation of Plate 20 (7) 


Fig. 1. Glycymeris k-suzukii n. sp. Specimen from Namerisawa, Annaka-mati, Usui-gun, 
Gumina-ken. (x1). 

Figs. 2, 3. Ditto. (Holotype). (x1). 

Figs. 4, 5, 6. Cylichna kézukensis n. sp. (Holotype). (1.5). 

Figs. 7, 8. Curdita (Miodontiscus) nakamurai annakensis n. subsp. (Holotype) (3) 

Figs. 9, 10. Crassatellites swyamensis n. sp. (Holotype) (x41.5). 

Figs. 11, 12. Thracia higasinodonoensis n. sp. (Holotype) (%X1.5) 
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70. A New Species of Calyptogena from the 
Higasiyama Oil Field, Niigata-ken, Japan* 


By 
Tuneteru OINOMIKADO and Kinji KANEHARA 


(Received May 27th; read June 11th, 1938) 


In 1937, one of the present writers (OrsomrKApo) made a large collection of 
fossil shells from the Usigakubi bed of the Higasiyama Oil Field, Niigata-ken. 
Some specimens of a peculiar shaped vivalve, Calyptogena nipponica n. sp. have 
been founded among the fossil fauna. In the same year, the another writer (K.ANE- 
HARA) visited the oil field, and obtained two specimens of this new species from 
a water well sunk into the black shale of the Kubiki series at Nakanosawa, Higasi- 
yama-mura, Niigata-ken. 

There are three known species of the genus Calyptogena, including C. nippo- 
nica, Which seems to be extinct. C. pacifica Datu” is living in the Clarence Strait, 
Alaska to the Santa Barbara Channel, California, and is also known as a fossil 
from the Pliocene of California. Recently it was reported by OruKa” from the 
Pliocene of the Oga Peninsula, Akita-ken, Japan. C. elongata Datu” is another 
representative of the genus, and now living in the waters of Santa Barbara Islands 
to San Diego, California. 

The specimens from the Usigakubi bed were contributed to the Imperial 
Geological Survey of Japan from the Nippon Oil Company. 


Genus Calyptogena Dat, 1891 
Type (by monotype), Calyptogena pacifica Dati, Proc. U.S. Nat. Mus., Vol. 14, p. 190, 1891. 


Calyptogena nipponica n. sp. 


Holotype: A both valves closed specimen from the Usigakubi bed (Pliocene); preserved 
in the Imperial Geological Survey of Japan. 

Description: Shell moderately large, rather solid, transversely elongate, strongly in- 
equilateral. Beaks low, tumid, situated about one-third or one-forth of the length from the 
anterior end. Anterior end rounded; posterior end more broadly rounded. Antero-dorsal 
margin short, slightly excavated in front of the beaks; postero-dorsal margin long, gently 
arcuate. Ventral margin nearly straight, somewhat concave near the middle. Surface seulp- 
tured with concentric incremental lines, shghtly depressed near the center of the ventral 
portion. No lunule. Ligament long and strong. Escutcheon lanceolate, hounded by elevated 
ridges, long, extending to the half of the postero-dorsal margin. Hinge normal. 


* By the permission of Dr. S. Yamane, Director of the Imperial Geological Survey of Japan. 
1) Proc. U.S. Nat. Mus., Vol. 14, p. 190, 1891. 
2) Jour. Geol. Soc. Japan, Vol. 44, No. 522, p. 231, 1937. 
8) Proc. U.S. Nat. Mus., Vol. 52, p. 408, 1916. 
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Dimentions : Height Length Thickness 
Holotype. 46.1mm 115.4mm 15mm (one valve) 

Comparisons: At first sight this shell resembles somewhat Trapiziwm japoni- 
cwm Pruspry,” but the escutcheon and the hinge are entirely different. The new 
species is distinguished from Calyptogena pacifica Dati by a larger and more 
elongate shell. C. nipponica is closely allied to C. elongata Dax, but differs from 
tnat species in that the shell is very much larger and more solid; the anterior 
end is narrower; and the surface of the ventral portion somewhat depressed. 
Paphaa hachiyar Nomura” of the Miocene of the Nisi-Tugaru District, Aomori-ken, 
is also an allied species. But Nomura’s species has a higher shell and broadly 
arched. ventral border. 

Type locality: Usigakubi bed (Lower Pliocene). In a gray shale, on the 
eastern bank of the Mae-kawa, about 1.2 km. south of the village office of Nisitani- 
mura at Nakamura, Nisitani-mura, Kosi-gun, Niigata-ken. 

Remarks: The occurrence of the species in the type locality is not rare, As 
already stated, Kanenara obtained this species from the Kubiki series (Miocene). 
Mirvurt, geologist of the Imperial Geological Survey, colleted this Calyptogena from 
his Katsuura Beds (Upper Miocene or Lower Plocene) in the Bédsé Peninsula. 
The geological range of the new species, hithrto known, is Miocene-Pliocene. 


Explanation of Plate 21 (8) 


Calyptogena nipponica n. sp. 


Fig. 1. Holotype. (5/7) 

Fig. 2 Ditto, dorsal view. (x5/7) 

Figs. 3,4. Specimens from Nakanosawa, Higasiyama-mura, Niigata-ken. (x1) 
Bio). Paratype. . (x 6/7) 


or 15 FR HC LU ih HE Calyptogena © 1 BR GH BW 
AKG WOR, + BB x 


=#R Calyptogena }ijli Davy (1891) ck Y ABE S tr, MstHlt OC. pacifica DaLy CH So ARIA Alaska. 
a5 California (cari l, AtkAalt California © RET PEA BIE, RBs 5 > IAB ic He V FRB 
BECP RS MBE A BBE S AI APART CREED 3 4b 7 BERK Y Calyptogena OE C. nipponica 
BERG L728, UIE TR AR LAS BEE DSR RE IC FB AUER Ck BI) d= BREE ALICASE DEEAR BR Bie g 
Me NEPA YSIE IC (ESPIAP BBE L, EAE 62 ROBB DR, KSPARIC ROB es BRE O 
%OEEELK. C. nipponica Dib AUP ULS BEM BAT } BCS PBL Ba» & REE PEB-Cd | g 


1) Proce. Acd. Nat. Sci. Phila., Vol. 57, p. 119, pl. 5, f. 34-36, 1905. 
2) Saito Ho-on Kai Mus. Res. Bull. No. 6, p. 55, pl. 3, £. 5, 6, 1935. 
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Constitution of the Palaeontological Society 


of Japan. 

Article 1. The Society shall be known as the Palaeontological Society of Japan. It forms a section. : 
of the Geological Society of Japan. 

Article 2. The object of the Society is the promotion of palaeontology and related sciences. 

Article 8. This Society to execute the scheme outlined under Article 2, shall hold annual meetings and 
discussions. 

Article 4. Proceedings of the Society and articles for publication shall be published through the 
Journal of the Geological Society of Japan. Separates and circulations will be sent to 
members of the Palaeontological Society who are not members of the Geological Society 
of Japan. 

Article 5. The annual dues of this Society is two dollars for the foreign members of the Society. — 

Article 6. This Society shall hold the following executives. President one person, Councillors several 
persons. t 

Article 7. The President and Councillors shall be elected annually. The President and Councillors | 
shall be elected from the Society body by vote of its members. All elections shall be ballot. ‘ 
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